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How the Philippine Islanders grow their rice on huge terraces high up in the mountains 


Masterpieces of Primitive Engineering 
HAT work which, in its visible results, must be 
recognized as an engineering undertaking of con- 
siderable magnitude does not necessarily involve knowl- 
edge of slide rule and handbook, or even the possession 
of respectable tools, is demonstrated by the agricultural 


on the coast; so that whatever they might have intro- 
duced, it would hardly be agriculture, and still less a 
feature which is met only at a distance of three or four 
days journey from the sea. On the whole, probably the 
most reasonable assumption is that the terracing pro- 
cesses are a survival of a very early culture which spread 


The rice terraces follow every curve of the mountain side 


from the nest or nests of the primitive Malayan stock in 
the islands south of the Philippines, leaving marks along 
the way. 

Like all primitive agricultural labor, the terracing is a 
religious ceremony, accompanied by elaborate rites. 
The whole process is essentially one of leveling shelves 
into the mountain side. The earth is first 





achievements of some of the Philippine Island- 
ers. These Igorots would on every other 
ground be classified as savages; but their Pe 
methods of cultivating the ground are alone : 
sufficient to win them a rank as barbarians. 

Rice, of course, is their major crop. Now 
rice demands water in profusion, as everybody 
knows;,so we ordinarily think of it as being 
grown in flat regions of considerable area, which 
can be flooded and kept flooded. Accordingly 
if we were confronted with the suggestion that 
we grow rice on the precipitous sides of the 
Philippine mountains, we might well be excused 
if we should pass the proposition by with a 
smile. Not so the Igorot, however; with no 
tool save a stick, with no power save that of 
arm and leg, he has converted whole mountains 
into giant flights of level spaces, and provided 
means to irrigate them. A glance at our 
Pictures will make it obvious that here is a story 
worth telling. 

Ethnologists are not wholly agreed as to 
where the Igorots learned to build these rice 
Sementeras, as they are called. The art might 
be an indigenous one, it might have been intro- 
duced bodily from China or Japan, it might 
have spread slowly from the south. The 
second suggestion seems offhand the most 
plausible one, since rice terraces are found in 
China and Japan, while Chinese traders are 
known to have visited Luzon regularly as early 
as the thirteenth century, and Japanese but 
little later. But there is no record that they 
ever went north of Manila, where alone the 
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cleared; the soil is carefully removed and placed 
in a pile; the rocks are dug out; the ground ia 
shaped, excavated behind and filled in front, 
until a level results. This is no light task, with 
no tools save sticks. When a big boulder is 
encountered, there may be days of patient, 
laborious digging, like an animal, and prying 
with hands and sticks. 

Once the ground is well leveled—and the 
Igorot can recognize this state of affairs only by 
sense or instinct, since a testing tool is far be- 
yond him—the soil is put back over the plat, 
rich soil from another location being frequently 
added to that previously removed. In order to 
provide for flooding, every plat must be walled 
in on all sides where the mountain does not 
furnish a natural wall. For this purpose 
boulders and water-worn stones from the creek 
beds are employed. The walls are formed of 
these, piled together, undressed and without 
cement or earth; and of course in many places 
the barrier must be carried down below the 
level of the terrace, cn the outside, as a retaining 
wall. Such walls will run from one to thirty 
feet in height, and in at least one extreme case 
have been observed as high as seventy-five feet. 
They are carried to a height which will bring 
them about fifteen inches above the flood water 
level. These walls are quite flat across the top, 
which is from twelve to eighteen inches broad; 
and this furnishes the path among the semen- 
teras. An easy flight of steps for ascent and 
descent is provided by means of single rocks 
projecting from the front of the wall at regular 











Igorot sementeras are found. Moreover, they 
did not sojourn in the island, but traded through 
traveling native merchants who came to them 


‘An idea of the size of these terraces may be got from the natives 


working at the upper right—mere dots in the water 


intervals. Of course a mountain is terraced 
(Concluded on page 238) 
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The object of this journal is to record accurately and 
lucidly the latest scientific, mechanical and industrial 
news of the day. As a weekly journal, it is in a posi- 
tion to announce interesting developments before they 
are published elsewhere. 

The Editor is glad to have submitted to him timely 
articles suitable for these columns, especially when such 
articles are accompanied by photographs. 


Notice to Our Readers 


ROM letters which have been received recently 
K by the Editor, it appears that certain un- 

authorized canvassers or agents have been 
using our name in soliciting biographical sketches, to be 
inserted in what is termed the Biographical Section of 
the Encyclopedia Americana. these 
agents represent themselves as 
Scientiric American, or from the so-called Scientific 


It seems that 


coming from the 


American Compiling Department. One of them, we 


are informed, has used on his card the title ‘‘Scientific 


American Compiling Director.’’ The proposition offered 


by the agent is that the biography of the individual, 
who is probably the head of some leading business or 
corporation, shall be published in this Biographical 
Section, and that it shall be embellished by a portrait of 
the individual; that the biography shall be published 
without expense; but that the cost of the portrait 
shall be defrayed by the individual honored by the 
insertion in the Encyclopedia, at an expense which is 
generally fixed at $250.00, or more, according to the 
wealth and importance of the individual. 

We desire to warn our readers and the public that we 
are not in any way connected with the Encyclopedia 
Americana, or with the biographical enterprise above 
described, and that the use of the name ScrEnTIFIC 
American or “Scientific American Compiling Depart- 
ment” is without our authority or consent. 


Another Year 


N spite of its late starting, last year’s campaign for 
i the home production of food was a distinct success. 
This year, with no excuse of late starting to be 
advanced, there is accordingly no reason why we should 
not throw last year’s showing completely into the shade. 

Nobody is this year taken by surprise by the demand 
that he do something, personally, to increase the nation’s 
food supply. There can be no legitimate unprepared- 
ness, either mental or material. The idea of food 
production by the consumer is now a familiar one, and 
we have had all winter to make up our minds what we 
are going to do and to gather our resources for the doing. 
Likewise, many costly mistakes will be avoided. The 
man who buried many bushels of new potatoes in his 
back yard, selecting these in preference to the old ones 
because they were young and strong, will not repeat 
this performance. And, in general, the reasons why 
millions of dollars worth of the seed that was planted 
last year failed to come up will be now pretty well under- 
stood; and this is well, for we are not this year in a posi- 
tion to bury much seed permanently in the earth. We 
have, in brief, learned not only what to do, but likewise 
how to do it. 

Moreover, the possibilities are better formulated this 
March than they were last April and May. We know 
now what to try and what not to try; we know far 
better how to go about the getting of land to plant; 
and the list of alternative activities for the man so fixed 
that he cannot, with profit, dig in the ground, is larger. 
We are much better able now than ten months ago to 
make our individual undertakings check up with our 
individual abilities, circumstances and resources. 

Some of us will grow vegetables. A few of us will be 
in a position to see to it that would-be gardeners have 
land on which to work. Very many of us will keep some 
chickens or a pig or two—the two important factories for 
small-scale conversion of food that humans cannot eat 
into food that they can. Some of us will help convert 
to good use the annual crop of wild fruits and berries, 
so much of which normally goes to waste. Most of us 
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can do something to cut down waste in consumption— 
and here is meant not at all the curtailment of con- 
sumption which has been and will be called for from time 
to time, but rather the prevention of actual waste in con- 
nection with consumption. 

The main point, however, is that every single one of 
us has time, this year, to find out what he can do and how 
he can do it. Excuses of any sort whatever are wholly 
out of order. Every American citizen who fails to do his 
share of this summer’s food production and food stretch- 
ing and food saving is, in effect, giving aid and comfort 
to the enemy. So let every one of us find out what he 
is to do, and prepare to do it with our boasted American 
effectiveness. Begin now! 


Bridge versus Ice Blockade 


‘A [‘:: recent ice blockade, which figured so largely 
in producing the coal famine in New York, 
affords an additional argument to those already 

existing for the construction of a great railroad bridge 
across the-North River. The idea, as our readers are 
well aware, is not a new one—in fact it has many times 
been described and strongly advocated by us, since it 
was first worked out on a practical basis over a quarter 
of a century ago by Gustav Lindenthal, the engineer 
who designed the Hell Gate Bridge. 

The very waters which constitute New York the 
greatest port in the world are at the same time 
a serious handicap to the free flow of passenger and freight 
traffic into and out of Manhattan Island. With the 
exception of the New York Central and the New Haven 
and Hartford Railroad, all the great railroad systems 
from the south and west come to a full stop on the Jersey 
side of the North River; and until the Pennsylvania 
Railroad built its tunnels and magnificent terminal on 
Manhattan Island, the transfer of passengers and 
freight was done by ferry and lighter. The Hudson 
Tubes, built a little later, are for passenger use only. 
They were not built for and could not very well carry 
freight. 

The system of ferriage, by which passenger and 
vehicular traffic crosses the river, is a source of delay— 
(in the case of automobiles, a delay that is extremely 
exasperating)—and the system of lighterage, because of 
the double loading and unloading involved, is not only 
a cause of delay but adds greatly to the charges for 
getting freight from the west into Manhattan Island. 
Furthermore, the severe winter weather has shown that 
in times of national stress, such as that occasioned by 
the present war, the lack of bridge facilities may become 
positively calamitous. 

The introduction of successful electric traction by 
getting rid of steam and asphyxiating gases removes the 
fundamental objection to a tunnel service below the 
North River; but a single tunnel carries only a single 
track and obviously this means of transit entails an 
extremely high cost in proportion to the track capacity 
afforded. In fact, for the same trackage capacity, 
tunnels would cost fully three times as much as bridging. 

The bridge across the North River, as first designed by 
Lindenthal and subsequently modified, would be a 
truly gigantic structure; but in spite of its proportions 
it would be well within the scope of modern bridge 
engineering; and if it were undertaken as a joint Govern- 
mental, State and private enterprise, the question of 
finance would not involve any uncertain problems. 

Because of the great depth of rock, it is impossible to 
put any pier in the middle of the North River, and, con- 
sequently, the clear span of the suspension bridge (it 
would have to be suspension, since cantilever construc- 
tion would be altogether prohibitive in weight and cost), 
would have to be thirty-one hundred feet, and the four 
steel towers for carrying the cables would rise six hundred 
and fifty feet above the coping of the granite foundations. 
To secure the necessary lateral girder depth to with- 
stand the enormous wind load, the floor of the bridge 
would have to be of great width, and since the structure 
will carry two decks there would be ample accommoda- 
tion for traffic present and future. The bridge is de- 
signed to carry eight railroad tracks, six rapid-transit 
tracks, two roadways and a promenade. And so heavy 
will be the bridge structure itself, that if all these tracks 
and roadways were loaded end to end, the total live load, 
as it is called, would be insignificant compared with 
the dead load of the great structure itself. 

Outside of the Pennsylvania Railroad, which has 
tunnel entrance to New York, there are eight other 
railroads that bring up short on the Jersey side of the 
North River, and these railroads number among them 
no less than thirty tracks. 

The proposed span is to have a large classification 
yard on the Jersey side, from which the segregated 
freight would converge to the great bridge to which 
the traffic would ascend by grades no greater than those 
existing in the Pennsylvania tunnels. On the New 
York side would be erected a central station, with con- 
nections to the Pennsylvania and New York Central 
terminals, and the tracks would be continued on a 
double-deck structure along West Street, down to the 
Battery. From the Battery two tracks, partly elevated 
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and partly in tunnel, would be extended up the Rast 
River—the whole system thus engirdling Manhattan 
Island. Empty cars would be returned to the Jersey 
side by a two-track tunnel near the Battery. Associated 
with the elevated structure would be a series of ware. 
houses and manufacturing establishments arranged 
somewhat on the Bush System in South Brooklyn; 
and spurs would be run off from the main structure into 
the various buildings, such freight as did not go into 
storage being lowered by gravity for distribution gt 
street level by motor trucks. 

Now, here is an improvement which should have been 
built decades ago. If the various railroads termi 
in New Jersey had been as far-sighted and broad- 
minded as the great Pennsylvania Railroad, the bridge, 
the terminal, the marginal railroad and the warehouses 
would have been in full swing today. Arguments that 
were pressing for the construction of the bridge in 1899 
are ten-fold more pressing today. The preliminary work, 
engineering, financial and legislative, should be done at 
once, so that when the great day of peace comes, this 
urgently needed improvement can be pushed through to 
completion. 


Industrial Physiology 


HE paradox of increasing the output of a factory 
by diminishing the hours of labor is not alto. 


gether a novelty, but the elucidation of this 
phenomenon, along with others of a kindred nature, 
constitutes one of the latest tasks of applied science, 
Among the innumerable products of the great war is the 
science of “industrial physiology.”” How this science 
has come into being and what it is now doing for man. 
kind we learn from a notable paper by Dr. Frederic §, 
Lee, lately published in the Public Health Reports. 

The problem of getting the maximum amount of labor 
consistent with a high quality of the same out of the 
human machine is one which interests not only employers, 
but also the independent worker. Hence Dr. Lee’s 
paper, while dealing only with conditions in industrial 
establishments, appeals to a larger audience than he 
probably suspects. Anybody who makes his living by 
piecework—be it mending pots and pans or writing maga- 
zine articles at a space-rate—must have striven to solve 
this problem in the light of his own experience; and now 
enters the industrial physiologist, to supply the rationale 
for our empiric wisdom. 

Reverting to the problem of the factory worker—war 
industries have furnished the most important laboratory 
material for the investigations in question. In Great 
Britain the subject of industrial fatigue came into 
prominence early in the war. Long hours and Sunday 
labor were, at the outset, the natural response to the 
demands made upon the munition factories, with results 
disastrous to the workmen and disappointing to their 
employers. These experiences led to the formation of 
the Health of Munition Workers Committee; a parallel 
to which has been created in this country in the Com- 
mittee on Industrial Fatigue of the Advisory Commission 
attached to the Council of National Defense. The 
American committee is associated with the Public 
Health Service. Both committees are scientific bodies 
and are now engaged in elaborate studies. 

“Industrial medicine and sanitation,” says Dr. Lee, 
“have been making marked headway; efficiency engineer- 
ing, or scientific management, has devised methods that 
under proper direction have proved valuable; and no one 
can dispute the fact that these agencies have contributed 
a considerable share in making the human factor in 
industrialism more effective. But none has solved the 
problem (of maximum efficiency), and in recent years it 
has become gradually clearer that much light can here 
be derived from physiological science and that a new 
application of physiological principles—an industrial 
physiology, if one desires a specific title—has been 
gradually appearing.” 

The American committee has engaged the services of 
Mr. P. Sargant Florence, formerly connected with the 
British investigations, and under his directions studies 
have been made of the output of individual workers 
throughout the working shift. These show certain 
typical curves of production, analogous to the curves 
obtained in familiar laboratory experiments in the 
electrical stimulation of muscles, but far more complex. 
A common type of curve begins with a gradual rise of 
output (the so-called “practice effect’), followed by ® 
gradual decline through the first working spell; after the 
lunch hour the general form of the curve is repeated. 
Monotonous work, frequently broken by natural pauses, 
may give nearly a straight line of production. A more 
or less conscious intervention of will on the part of the 
workman gives rise to remarkable departures from nor 
mal curves. This result is exemplified in what Mr. 


Florence calls the “stereotyping” of output, where the 


workman seems to limit his daily production arbitrarily 
to a certain “stint,” ‘even in cases where he is paid by the 
piece and not by the day. 

It is interesting to learn that American war industries 
have profited by British experience, and have generally 
refrained from prolonging the hours of labor. 
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Electricity 

Wireless Station at Guadeloupe.—It is announced 
that the new wireless station at Destrellan will go into 
operation sometime this month. Its equipment is 
sufficiently powerful to permit of communication with 
the most remote of the West Indian islands and with all 
vessels coming from Europe, the United States, or South 
America. It can also receive messages from the Eiffel 
Tower, but cannot send messages through to Paris 
direct. However, by using the intermediate stations of 
Dakar and Bizerte, the Guadeloupe plant will probably 
be able to forward radiograms to Paris. The Destrellan 
station is owned by the colonial government, but, it is 


" gaid, will be open to the public. 


An Oxygen-Filled Tungsten Lamp.—<According to 
a recent German patent, beneficial results follow the 
burning of a tungsten filament in an atmosphere of 
oxygen at low pressure. This, it is claimed, prevents 
discharges through chlorine vapors evolved from aati- 
blackening materials introduced into the bulb. The 
oxygen at low pressure does not appreciably attack the 
incandescent tungsten filament, but in the colder regions 
of the lamp vaporized tungsten is oxidized to tungsten 
trioxide. The pressure of the oxygen present is, how- 
ever, extremely low, being less than 0.005 mm. of mer- 
cury. The small amount of oxygen initially introduced 
into the lamp would be quickly used up, and the author 
therefore proposes to include within the bulb certain 
oxygen-yielding substances, such as the oxides, nitrates, 
chlorates, etc., of suitable metals. Manganese oxide 
in small quantities is found very beneficial. 

Testing Arc Lights Under Pressure.—Wilhelm 
Matthiesen, a German electrical engineer, recently 
conducted a series of test with arc lights under different 
pressures of the two gases composing the atmosphere 
(oxygen and nitrogen). The first tests showed that the 
brilliancy of the light increases with increased pressure, 
while the specific consumption decreases, although the 
total amount of energy used is greater. The brilliancy 
itself, as well as the rate of increase, continues Electrical 
World, depends also upon the kind of salts mixed with 
the carbons. The second series of tests showed that the 
brilliancy of the arc can be increased by simply increasing 
the pressure of the gas, without increasing the con- 
sumption of energy. The rate of increase depends upon 
the gas used (air, oxygen or nitrogen). If calcium 
fluoride is mixed with the carbons and the resulting gases 
are permitted to accumulate, the brilliancy of the are 
diminishes rapidly. 

Electric Ship Propulsion.—A novel method of 
operating certain classes of overseas traffic is proposed 
by H. de M. Snell, which consists essentially in using 
one set of engines for a number of hulls. With the 
system proposed by Mr. Snell a set of Diesel engines for 
driving electric generators is fitted in a steel caisson, 
which also contains the engineer’s quarters. This caisson 
is mounted detachably on the stern of any one of per- 
haps five hulls. These hulls are to be fitted with electric 
motors driving the screw but with no other propelling 
machinery. On arrival at port, continues Engineering 
of London, the whole caisson is to be lifted by pontoons 
from the hull of the incoming vessel and transferred to 
one about to depart. This operation can, it is claimed, 
be effected very rapidly by the use of special pontoons. 
As the machinery caisson is to be mounted on the stern 
of the hulls, the whole of the propelling machinery is 
confined to the after end of the boat. It is claimed that 
with this arrangement more effective subdivision of the 
vessel is possible, giving greater security against torpedo 
attack. 

What's New in X-Rays?—At the meeting of the 
Réntgen Society, held on January 1st last, Mr. Carl 
Darnell read two papers, communicated by Dr. Coolidge 
of the research laboratories of a leading American 
manufacturer of electrical equipment. The first dealt 
with a new form of Coolidge tube, in which the anti- 
cathode consists of a block of copper faced with a small 
button of tungsten. This is fixed to a thick stem of 
copper, which passes out through the glass neck of the 
tube, and terminates in a fin radiator. The anti-cathode 
is thus kept cool, and does not in consequence emit 
electrons, as in the case of the earlier Coolidge tube, in 
which the whole of the anti-cathode speedily becomes red 
hot. The new tube, therefore, so completely rectifies cur- 
rent that when an alternating potential is applied only one 
phase of the current will pass. In the second paper by 
Dr. Coolidge and Mr. Moore, the portable or field X-ray 
outfit of the U.S. Army was described. A petrol electric 
unit supplies alternating current at 110 volts to a trans- 
former arranged to give both high tension and heating 
currents for the new radiator type of Coolidge tube. 
For simplicity of control the tube is worked at a constant 
potential of five milliamperes for short periods. An 
electrically-actuated control on the throttle of the engine 
maintains constant output. The small size of the bulb, 
3 inches in diameter, enables a close-fitting lead-glass 
shield to be employed; this is made in two parts, and 
completely surrounds the tube, a suitable aperture 
permitting egress of the rays. 


SCIENTIFIC AMERICAN 


Science 

How Does Coal Dust Explode?—<According to the 
last annual report of the U. 8. Bureau of Mines, opinions 
differ as to how flame spreads through a cloud of in- 
flammable coal dust. Some investigators believe that 
the dust particles burn as a whole, while others hold that 
during the short period of heating, just before inflamma- 
tion, combustible gases are distilled from the coal, and 
that these gases give rise to the explosion; thus coal 
dust explosions would be essentially the same as fire 
damp explosions. The Bureau has carried out experi- 
ments to determine whether any such distillation from 
the dust can occur. A dust cloud was subjected to 
momentary heating in airsufficient to cause inflammation. 
The same momentary heating was then applied to coal 
dust in an inert atmosphere of nitrogen, and the at- 
mosphere was subsequently analyzed for combustible 
gases. These tests show practically no distillation of 
gas from the dust. 


Submarine Valley Dangerous to Navigation.— 
The United States Coast and Geodetic Survey in its 
recent annual reports and some of its special publica- 
tions has developed an interesting new type of Govern- 
ment document; devoted not, as such publications 
commonly are, to reporting on work done, but to setting 
forth in detail work that has not been done, but ought 
to be. Publication No. 48 deals with ‘‘The Neglected 
Waters of the Pacific Coast,” and is a rather startling 
arrangement of official indifference to the accurate 
charting of the waters in question—a topic of timely 
importance, in view of the imminent expansion of our 
merchant shipping. A special feature of this publica- 
tion is the information given concerning a little known 
submarine valley, which misleads navigators when taking 
soundings near Cape Mendocino. It has been responsi- 
ble for several wrecks, including that of the steamer 
“Bear” in June, 1916, with a loss of six lives. The 
Survey has issued a new large-scale chart of the region 
containing this valley, though the available hydro- 
graphic data are admittedly inadequate. 

Burbot and Bowfin.—These two hitherto neglected 
fishes have recently been rehabilitated through the ef- 
forts of the U. S. Bureau of Fisheries. The burbot is a 
fresh-water member of the cod family, and has a bad 
reputation as a destroyer of other fish. The Bureau 
secured the coéperation of some of the principal whole- 
sale fish dealers at Great Lake ports in a campaign to 


. put this fish on the market, with the result that about 


500,000 pounds were marketed between April and June, 
1917. The fish-is generally sold skinned, eviscerated 
and headless, and furnishes a cheap food of good quality. 
Two years ago the Bureau began experiments in smok- 
ing various species of fresh-water fish at its Fairport 
station. One result of these experiments was the 
discovery. that the bowfin, or grindle, heretofore re- 
garded as practically worthless, yields a very superior 
product when properly smoked, indeed some who have 
tried it pronounce it the best of all smoked fish. The 
bowfin is generally known through the Mississippi Basin 
as the dogfish or grindle, and is abundant in the Great 
Lakes and in sluggish waters from Minnesota and New 
York to Florida and Texas. 


Rock-Dust Barriers in Coal Mines.—The most 
important development of recent years in the study of 
coal mine explosions is the recognition of the fact that 
coal dust is a no less dangerous explosive than methane 
(“‘fire-damp”’), and the search for methods of minimizing 
the danger from this source. There are two general 
methods of rendering coal dust non-explosive—first, 
by wetting the dust to prevent a cloud of dust from being 
tormed, because only when the coal dust is in a cloud is 
it explosive; second, by adding to the coal dust enough 
incombustible dust to make the mixture non-explosive. 
The second method is comparatively anew in the United 
States, but we have on previous occasions called attention 
to the efforts which the Bureau of Mines is making to 
bring it into more general use. The ideal practice is to 
apply a coating of rock dust to all the principal “entries”’ 
of the mine. Blowing machines have been devised for 
applying the dust, and a French instrument called the 
“volumeter” is used t6 determine the percentage of 
incombustible dust in a sample of mixed coal dust and 
rock dust. So long as rock dusting or watering is satis- 
factorily maintained, there should be no danger of an 
explosion being propagated throughout a mine; but if 
the method is not adequately maintained there should be 
supplementary means of preventing an explosion from 
spreading through a mine and perhaps killing everybody 
in it. Such means are found in “rock-dust barriers,’’ 
originally devised in France, and developed in this 
country by Mr. G. 8S. Rice, of the Bureau of Mines. 
They are described in detail in the last annual report of 
the Bureau. These barriers are wooden troughs filled 
with rock dust, and set up in various places through the 
mine. When an explosion occurs the dust is auto- 
matically dumped from the troughs upon the floor of 
the mine, and the cloud of inert dust which fills the air 
at this point bars the passage of the flame in the burning 
coal dust. 
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Canada as an Airplane Engine Producer.—A 
Canadian Daily Record telegram reports that the first 
1,000 airplane engines which are being built in Toronto 
has been completed and tested with satisfactory re- 
sults. The engines are being constructed at a plant 
worked by the Imperial Munitions Board. 

Why U-Boats Dread Seaplanes.—<According to a 
semi-official German communique, a U-boat was recently 
pursued by two seaplanes in the English Channel from 
noon to evening, and was pelted with 23 water bombs. 
A few days later the same submarine, operating ia the 
Irish sea, was hunted by several destroyers, which within 
a few minutes discharged 30 water bombs. 

An Old Hun Trick.—In this war the enemy has made 
frequent use of poison candy and food which he has 
scattered by any convenient means in the interior of 
countries with which he is at war. The last case of 
this kind was a recent raid on Calais by German aviators, 
who dropped small packets bearing an inscription in 
English purporting their contents to be a powder for 
making soup. Analysis revealed, however, that they 
contained a violent poison. 

German Strikes and Airplane Production.—The 
majority of British periodicals are inclined to regard the 
German strikes of recent occurrence as a form of politica! 
camouflage, or at least if the strikes are to be considered 
as bonafide, then the German ruling part is making the 
most of the situation, by circulating the news in neutral 
and enemy countries. ‘Mastery in the air,” states 
Flight, “‘is the great watchword for our forces now and 
in the coming great 1918 offensive. Therefore let all 
our efforts in production be quadrupled, rather than 
eased off by reason of the fatuous camouflaged strike in 
the realms of the Hun, which according to the Lokal- 
anzeiger is still spreading in Berlin and the surrounding 
districts, it being specifically mentioned that the number 
of strikers at Johnaaisthal aircraft works has increased 
from 1,500 to 1,900 and at the Albatros works from 218 
to 697. A bit too thin for any effect here, we hope,” 
concludes this comment. 

Evolution of the German Fighting Airplanes.— 
“The demand for surpassing the ceiling {the greatest 
height attained. by airplanes, or what is termed the 
plafond| of the enemy aircraft made it necessary to 
increase the area of the airplanes, this being, however, 
possible no further in the monoplane modei,” states a 
writer in the German publication Deutsche Lufifahrer 
Zeitschrift, writing on the subject of single-seater fighting 
airplanes. ‘Thus the small-dimensioned, light biplanes 
were produced, keeping the monoplane body, and here 
again Fokker turned out one of the most successful types, 
differing from the other fighting biplanes by obtaining 
lateral control through warping as against the ailerons 
of the others. The first Fokker biplane fighters had two 
sets of struts between the planes on each side of the 
body; but even though all parts were built light any 
small, our enemies, demanding no such high safetd 
figures as we, turned out fighting planes which were, 
owing to their smaller weight, equal to our aircraft, 
at times even surpassing them. This led to redesigning; 
when but one set of plane struts was employed. Thus 
the head resistance was also reduced, and the Fokker and 
Albatross, one-set strut biplanes, are still the most 
employed fighting airplanes. The competition with the 
airplanes of the enemies has forced German designers to 
shape all details in the fighting biplane to least weight and 
highest reduction in head resistance, the foremost result 
being the building of the engines into the bodies, while 
another result is the reduction of the rudder and elevator 
areas to a minimum, some designs doing away even with 
fixed tail planes and fins, as in the Haberstadt type.”’ 


Flight Without Wings.—Speaking recently before 
the Empire Club at Toronto, Canada, Prof. Alexander 
Graham Bell, the inventor of the telephone and one of the 
members of the Aerial Experimental Association which 
produced the “Silver Dart” many years ago, had the 
following to say regarding the airplane of the future: 
“The airplane is to be a deciding factor in this war. 
Men now fly 20,000 feet in the air, and what I want you 
to note is that theoretically the machine at that height 
should be more efficient by flying faster and more eco- 
nomically. Supposing your propeller has the same 
push at that height where the air is rarer, you should get 
more speed. ‘‘Dr. Bell then gave a scientific explana- 
tion of why the airplane should travel faster at the 
greater height. A change of gear, as in a motor car, 
which would make the propeller travel faster, he pointed 
out, was the solution of this problem, and he predicted 
the day when the flying machine would attain such 
speed that the wings may be unnecessary. “Now, if 
we have machines flying without wings, how about 
flying without engines?” added Mr. Bell. “All other 
things that fly, fly without engines. Consider the 
albatross, which, without the movement of its wings, 
can overtake a ship even when the bird is traveling 
against the wind. The flying of these birds is s problem 
open to science. The question is, ‘How do they do it?’” 
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| e Hospital on Rails 
| British-Built Equipment for American Units in France 
By F. C. Coleman 
. 
; ; | GPECIAL cars devoted to special the Midland Railway of England a new ambulance train car in which the doctors and nurses have 
7 service, and which become labora- intended for the use of the American expeditionary their quarters, a stores car, and two 
(i © tories, hospitals, offices, banks and hotels force in France. kitchen cars. In all there are accom- 
: << on wheels, are as old as efficient railroad- his train consists of 16 cars of one type or another - modations for 430 staff workers and 
i i. ing. It is only within the past few years an infectious-ward car and nine ordinary ward cars, with patients. 
: 3s however, that we have had the procedure proper distinctions between those for officers and for As our cut shows, the ward cars are 
3 &S extended to whole trains. Perhaps the privates, a pharmacy car, a staff car and a personnel constructed on a vastly more economical 
f =e first instance of this sort plan than that employed in 
= of tning was the trains the ordinary sleeping car. 
Y operated by the Depart- There are the same six 
ment of the Interior to sections on each side of 
advertise the land draw- the car, but instead of but 
ings. We recall the sensa- two berths in each section, 
tions with which, not many as in the ordinary practice, 
years ago, we beheld one of there are three; so each car 
ew these drawn upon the siding will provide space for 36 
— ata nearby suburb, with a patients. The cots of the 
<= lecturer addressing a big middle tier are arranged in 
<3 crowd from the rear plat- such fashion that they can 
@2 form, and demonstrators be folded down to form 
© conducting interested pros- backs for sitting cases in the 
38 pects through the cars and lower tier. The clearance 
snowing them the various between tiers, while not 
exhibits calculated to make exactly generous, seems 
a man long for a homestead ample for all the demands 
in Oklahoma. of the situation; and on 
Later tne idea was put on the whole, the appoint- 
to a somewhat more digni- ments of these “wards” 
fied use —and if we must say seem decidedly up to the 
it, a somewhat more legiti- general hospital average. 
3% mate one—in connection A bath tub is an unusual 
ec’ with rural improvement; feature of railroad trains, 
Ss? railroads and state and ‘ as the layman knows them; 
=S federal governments co- One of the ward cars, showing the three tiers of berths but it is obvious that a 
3s operated in zood roads hospital train has got to 
=n trains and better crops have one. It is perhaps not 
= trains and rural health so immediately obvious 
trains and trains in con- why this feature should be 
nection with campaigns located in the kitchen car; 
against inse:t pests, until but a moment’s reflection 
the idea of the appropriated upon the exigencies of hot- 
train nad become a familiar water supply will clear up 
one. At least one of our this point. It may be 
railroads installed a travel- pointed out here that one 
ing materials-testing la- of the fundamental require- 
boratory on this plan ments of a good hospital 
ow Finally, with the outbreak is good water, and plenty of 
=< of the war, staff trains and it; so no opportunity to 
Su aospitals trains and various store away the precious 
ro other types of special service fluid above and belowand in 
<3 trains have reached a high the out-of-the-way corners 
“3 point of development. of these cars has been over- 
os The hospital train per- looked. In all, the train 
haps calls for a more carries 2,635 gallons, wholly 
elaborate outfit than any aside from the engine sup- 
otaer. The very fact that ply; every car has some, 
2 its service is one extended as a reference to the border 
< to human beings, and of diagram will show, and but 
2 necessity is a continuous two of them carry less than 
a one, makes certain that it 150 gallons in their tanks. 
Pt. will at all times have a Surely every possible pre- 
w+ considerable human freight caution has here been taken 
= aside from the regular staff against drought. 
55 which never leaves it; hence The whole train is 
we living quarters must be on painted khaki color, with 
= = ascale not met with in other two large red crosses on 
=O service trains. Likewise, white ground at either side 
= there is such wide variety of each car. It is vesti- 
uw in the kinds of treatment buled throughout, and every 
= which must be given that a care has been taken to 
3 very broad equipment must make possible the keeping 
be carried. And while we clean of the interior—even 
in America yield first place to rounded corners between 
to none in rolling stock floors and walls, in which no 
’ design, the greater ex- dust can find lodgment to 
' perience of our Allies in defy the efforts of the 
} dealing with men who have cleaner. The equipment 
been smashed up on the of all cars—especially those 
; fighting front gives them a like the pharmacy, designed 
‘ great advantage over us forspecial and verytechnical 
in knowing just what is uses—is admirably worked 
needed and what is not. out in every detail, and on 
Accordingly we need find the whole we cannot but 
no occasion for surprise in admire this British con- 
the announcement that tribution to the medical 
there has recently been outfitting of the American 
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From left to right: Chinese whole fat in containers of bamboo tissue-paper; the same fat in edible dried-liver shells; Alleva cheese of Italian armies, with inner core 
of butter; Turkish buiter made from milk of the sheep, goat, buffalo, or mare 


The Fats of Fighters 


How Some of the World’s Armies Get This Necessary Ration 


7,ROM time to time there appears fragmentary com- 
ment in the papers upon the necessity of fats among 
the belligerents, but seldom or never is an attempt made 
to illustrate this important phase of an army’s sustenance. 
It might be thought that there is nothing to illustrate 
about fats; but a glance at the pictures herewith will tell 
another story, although to be sure, much of the pictorial 
interest attaches to the containers. 

Adequate fat supplies for armies have probably been a 
matter of attention ever since humanity started fighting 
in prehistoric times;' and the Asiatic hordes of Genghis 
oil in bamboo 
dried 


Khan and Tamurlane carried earth-nut 


cocoanut butter in containers of 


that both 


sections, and 


cocoanut, so butter and bowl 


By L. Lodian 


lance to sucking pigs. On this ground the Italians have 
nicknamed them porchinella, or little pigs; the hoofs, 
simulating the ears and front paws, add to the illusion. 
The feet are prepared for this use by machinery which 
rips the skin off like a glove, in a twinkling. 

When their fat content is used up, the troops requisition 
the skins—if they can get hold of them 
seamless rawhide pouch for holding tobacco, coins, et al., 
or as a folding pocket water-flask. 

The Parma 
macaroni and dessert cheeses; while the Alleva cheese 


-as a sort of 


and Gorgonzola cheeses are famed as 


illustrated is noted as the only type of the ‘“‘two-in-one”’ 


cheese—cheese and butter combined. A ball of butter 


for their forces in sausage casing, but they go them two 
better in also utilizing the strong bamboo fiber tissue- 
paper and thin sheets of dried liver as containers. We 
illustrate a batch of the latter duo. The liver is cut into 
thin sheets and wrapped around the fat. In drying, like 
the Italian cheese covering, it contracts, and keeps its 
contents air tight. The whole thing is edible, liver hav- 
ing some food value, the membrane none. 

Tried-out lard also figures in the Mongol diet, being 
put up in the curious earthen crocks reinforced with 
strip bamboo. Again, their water-white rice oil is a must 
important addition to the officers’ mess, being used for 
salads and the like. There is no olive oil in this part of 

the world, it. may be said. 





were edible 

The problem of a sufficiency of metallic 
containers for the export of food supplies 
to our Allies 
print. The 
trations may help relieve the situation, by 


has often been mooted in 


present article with its illus- 
throwing light upon some of the containers 
used all along the centuries by different 
armies, and making clear to our packers 
that such containers would be acceptable 
to the forces of diverse nationalities. 

For example, take the illustrations of the 


bologna-form or sausage-skin lard holders. 








The ghee butter of the Turkish army is 
made the cream from the milk of 
goats and sheep. It is always a boiled 
butter, granulated and unsalied, and 
can be kept free of rancidity for many 
years; cases are on record where it has been 
still edible after recovery from a couple 
centuries of seclusion in old castle keeps—- 
though under such circumstances it has 
been found to be of slightly flat flavor 
This ghee butter is the most important 
article of fat in the commissariat of all the 
Asiatic forces. Some of the Tartar tribes 
make it from mares’ milk cream. It is a 


from 








Although the Latin commissariats have 
bladders as they prefer the first- 
named alternatives, because they can be 
packed in boxes with greater saving of space, like big 


candles, by the hundred or gross; 


well, 


whereas the shape of 
the bladders entails a good deal of space wasted. 

The pure horse-lard shortening of the French and 
Belgian armies, however, always goes forward in the 
horse bladder. Some of these weigh, when filled, from 
thirty to thirty-five pounds apiece. This 
has an agreeable flavor, reminding one of the savory taste 
of cold bacon fat. 

Even the Teuton commissariat has always had one 
unique fat container. The skin of the goose is removed 
seamlessly, one end tied up, and using the neck hole 
as a funnel, the goose-grease or lard is poured in, and the 
neck with a string. 
This makes a capital con- 


horse-lard 


closed 


Sow’s foot filled with lard-fat, much used in the Italian army 


is covered with a thin envelop of cheese, the latter worked 
up in plastic form while slightly warm, around the 
chilled butter-ball. The covering gradually hardens, 
and, in drying, contracts, excluding all air. The butter 
is never salted, but can be thus preserved sweet for 
years. This ball butter is made by the million, and has 
been used in the armies of Italy since the days of old 
Rome. Every part is edible; there is no waste container 
to throw away or to conserve by converting it to some 
other use. By inserting a lighted wax vesta in the 
butter, Italian officers thus often extemporize a make- 
shift lamp. 

The Mongols, like the Italians, put up an army fat 


most sustaining butter, of somewhat tal- 

lowy taste, but many travelers get to like it. 

The white chocolate of the Swiss army was noted in a 

previous paper as consisting chiefly of cacao butter fat. 

This would seem to give a fair insight into some of the 

fats of armies. And there are more than double this 
number which might be illustrated and described. 


Firebrick—New Researches 


ESSRS. LE CHATELIER AND BOGITCH have 

been engaged in researches upon firebrick and the 
best makeup to be employed in order to secure the best 
results. Such firebrick is composed of granulated silica 
and various oxides in powder used as a binding material. 
They find that the best binding substance is impalpable 
quartz powder which is pro- 
duced in special crushing 





tainer. 

The goat-fat shortening of 
the Greeks and Iberians is 
put up in small kilo casks, 
which, when empty, are used 
by the men as portable water- 
flasks. For the Persian and 
Turkish forces, the goat-fat 
is sent to the front in seam- 
less rawhide skins of the 
sheep and the angora goat. 

Millions of pig’s feet an- 
rually go into the soup pot in 
America. But the Latins, 
who have been soldiering for 
milleniums, the bigger 
ones for holding lard, butter, 
oil, or other fats for army use, 
as they are more resistant to 
wear than membrane con- 
tainers like bladders or cas- 
ing. These pig’s feet, filled, 


use 





mills. The use of this powder 
considerably increases the 
strength of the bricks at a 
high temperature of 1,600 
degrees C., and this is one of 
the most important qualities 
of firebrick. Again, the pro- 
portion of 25 fer cent of 
the powder gives much better 
results than 75 per cent, for 
when too much of it is em- 
ployed the bricks all show 
small cracks after heating, 
which will of course become 
larger under a long beat. 
The best makeup for paste 
is one-quarter of impalpable 
quartz powder with grains 
about one-hundredth of a 
millimeter, and three-quar- 
ters of large quartz grains 
not above five millimeters 








have a provoking resemb- 





in size. 
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Dry Foods for a “Dry’”’ Country 
CONSIDERATION of the quantities of fruits, 
vegetables and other produce that fails to reach the 
market and a reminder of the transportation situation 
ought to be enough to indicate the increasing importance 
of research on drying methods as applied to foods 

One dry food that reaches a production of more than 
twenty million pounds annually is unfamiliar to prac- 
tically all of our people. This is dry milk—a substance 
of such importance that it cannot be discussed in this 
space. 

Campers, explorers and some others are familiar with 
dried eggs and quite a variety of dried vegetables, but 
most of the drying is done in the open air or in ap- 
paratus such as contributes to the despised dried apple 
pie. 
upon the market, some of it 


There are objections to a great deal of the dry food 
being discolored, some 
having a scorched taste and nearly all lacking in flavor. 

Dehydrated material is a very different product and 
one which will certainly grow in popularity as increased 
population and changed economic conditions make it 
necessary to go farther away from the large centers of 
population for food supply. There are many intricate 
problems that must be solved in the laboratory before 
the ideal dehydrated food will be a reality. The mois- 
ture must be withdrawn at a temperature, under con- 
ditions of humidity, and at a rate that will not break 
down many of the cells, that will preserve the natural 
color and flavor and leave the food constituents un- 
changed chemically. When rehydrated, a fresh product 
suitable for cooking must result and not the leathery or 
soggy article already so familiar. 

Much bas been accomplished through the work of 
public-spirited citizens, manufacturers and chemists, 
but much remains to be done. It is a very large ques- 
tion of such importance that special bibliographies have 
been compiled and much study given to the economics 
involved in any commercial solution 

Before long we ought to avoid the losses attending the 
harvesting, transportation, storage and marketing of 
our food products. Successful dehydration—not mere 
drying—will accomplish this. 


A Lesson from the Orient 


.* would be of interest to hear what some of our farmers 

who refused to practice crop rotation would say when 
told that the idea which they scorn did not originate in 
their State Agricultural College but many, many years 
ago in China and that the conditions peculiar to that 
country, caused the Chinese to study animal husbandry, 
and determine how to use the available fodder to the 
best advantage. They learned that the food required 
to produce a pound of beef will make more mutton and 
approximately twice as much pork. They also learned 
the advantages of poultry to their country and notwith- 
standing a large population, eggs are perhaps cheaper 
theré than anywhere else. This is attracting modern 
egg dehydrating plants from America. 

Now we are studying another Oriental lesson. In the 
south are many acres where the boll weevil makes it 
impossible to continue the profitable production of 
cotton. The search for a substitute crop has introduced 
the soya bean from Manchuria where it is a very im- 
portant staple and it bids fair to become most useful. 
The soya bean yields an oil upon hot pressing and just 
prior to the war, the Germans set up a naphtha solvent 
process in the Orient but the oil recovered was con- 
sidered inferior to that from the native presses. The 
potentialities of soya bean oil have not been fully de- 
termined. It has become established in the industries 
and we are learning how to make better use of it as a food 
product. The oil cake or meal left after pressing is a 
valuable component of stock foods, being high in nitrogen 
compounds. 

Some of the varieties of the soya bean are suitable 
for human food and in combination with peanuts, a 
foundation for several materials high in fat and protein 
isobtained. The soya bean alone comprises a ration that 
is nearly complete, for it contains a large amount of 
protein, fat in the form of oil and the starch furnishes a 
carbohydrate. The bean also carries a vitamine which 
is necessary to sustain and promote bodily growth but 
the mineral content is deficient. 

One of our agricultural experiment stations is now 
earrying on researches, the object being to increase the 
percentage of mineral matter, for minerals have been 
shown to be one of the necessary factors in body building. 
A man has been described as seven or eight buckets of 
water and ten pounds of ash; the ash is composed of the 
mineral matter. 

In the Orient soya beans are used to make a kind of 
cheese and a milk substitute. A peculiar cake is also 


made from them as well as a sort of fermented beverage. 

Experiments are under way to improve greatly the 
food values in soya beans and increase the oil content. 
Bearing in mind the success which has attended the 
efforts to increase the purity and the sugar content of 
sugar beets, there is reason to expect success in this 
later work. 

And so these cotton lands of the south which have so 
long contributed to our clothing may now greatly supple- 
ment our food supply. 


Feminine Armor 
W°* often hear references made to those heavy silks 


worn by our maternal ancestors and laid aside 
without any danger of cracking. To produce a heavy 
bodied silk with satisfactory rustle approximately 5,000 
tons of tin in the form of tin tetrachloride was used 
during 1917 in weighting silks for our American ladies. 
Doubtless the silks of yesterday can be readily duplicated 
but not at the price which the American woman has 
become accustomed to pay for a silk, and insisting upon 
a heavy silk at a price which does not permit that weight 
to be obtained by the use of silk fiber, she must clothe 
herself in a sort of armor. Some silks have carried as 
high as 300 per cent of metallic weighting, although that 
figure is not today. Probably a small 
amount of weighting may be used without detriment to 
the fabric and in the interests of metal conservation it 
may become necessary for the silk manufacturers to do 
without tin, even though most of his supply is obtained 
by the detinning of old cans. 


Alcohol—A Large Chemical Family 


6 Same is not a prohibition argument for alcohol has 

many uses as well as misuses. It has been known 
1808 its quantitative 
Few sub- 


approached 


from earliest history and by 
chemical composition had been determined. 
stances have had such wide publicity. 

To the average man alcohol means grain alcohol or 
the variety which is non-poisonous and found in a 
multitude of beverages the world over. Chemically the 
alcohols are a very large family, beginning with methyl 
or wood alcohol and extending through ethyl or the grain 
variety, propyl, butyl, and amyl alcohols to still more 
complex bodies. Some of these, like butyl alcohol, are 
by-products in chemical processes and uses for all that 
is produced have not yet been found. The economic 
utilization of butyl alcohol, obtained as a by-product in 
acetone manufacture by a fermentation process, con- 
stitutes one of the problems in the production of syn- 
thetic rubber on a commercial basis. 

The alcohols of most concern are methyl, which is 
wood alcohol; ethyl, commonly called grain alcohol; and 
industrial, or denatured alcohol. 

Methyl alcohol is obtained by the destructive distilla- 
tion of wood without free access of air. From the de- 
composition of the cellulose, ligneous materials, sap, 
resins, etc., many products are recovered, some of which 
have little value. The alcohol is contained in the pyro- 
ligneous acid, which distills off at temperatures between 
160 and 275 degrees C. and from this it is obtained, 
together with acetic acid and acetone, by purification 
methods. The yield of alcohol per cord of wood varies 
with different kinds of wood, yellow birch being among 
the most productive. Yields have reached 12 gallons 
per cord on a dry wood basis, and until recently only 
large pieces of wood were suitable for the retorts in use. 
A new method has now been perfected whereby wood 
waste may be employed with the same average results. 
This new retort is continuous in operation, both the 


feeding and discharging being automatic and self-sealing.” 


The complex gas driven off is used to heat the retort. 

A new process has recently been patented in Great 
Britain whereby methyl alcohol may be obtained by the 
reaction of hydrogen on carbon-monoxide or carbon- 
dioxide, when these gases are in the presence of such 
catalysts as platinum, platanized asbestos, copper, 
iron, chromium, nickel, uranium, vanadium, or théir 
oxides. It is also said that this process may be employed 
without catalysts. The gases are passed in mixture 
through tubes or suitable vessels where temperatures up 
to 400 degrees C. are maintained and the alcohol is then 
condensed. 

Ethyl alcohol, known as grain alcohol, spirits of wine, 
cologne spirits, etc., is obtained by fermentation methods 
using a great variety of raw materials composed of 
carbon, hydrogen and oxygen in the form of sugar, starch 
or cellulose. The sugars and starches must be brought 
to a readily fermentable state and care must be exercised 
to obtain the right yeast, the enzymes of which will 
produce alcohol and not those yeasts which produce 
acetic or lactic fermentations. 


Some form of starch is the usual starting point, and 
the kind employed depends upon local economic con- 
ditions. In America corn, rye, and barley are used; in 
England, barley, rice, corn, and rye; in Germany, 
potatoes and beet molasses; in Sweden, waste sulfite 
pulp liquor, elsewhere molasses, fruit juices, sugar 
residues and similar materials. Bananas contain from 
twenty to twenty-five per cent by weight of fermentable 
materials and cassava with 30 per cent starch containg 
87 per cent of fermentable substances calculated on a 
Wheat, potatoes, yams, sorhgum, and corn 


dry basis. j 
stalks are other suitable materials. 

Many interesting problems enter into the selection 
of raw materials as for example, the point at which it 
would pay to substitute potatoes for corn .in American 
alcohol production. A bushel of corn produces ap- 
proximately 2.7 gallons of 95 per cent alcohol and a 
bushel of potatoes containing 20 per cent of fermentable 
material will produce 6/7 of a gallon, so that when corn 
is selling at a $1.00 a bushel, potatoes must be available 
in large quantity at approximately 30 cents before they 
can compete. The potatoes used in Germany for 
alcohol production have been especially developed with 
regard to their starch content, without reference to their 
desirability as a table vegetable. Such potatoes have 
been known to contain as much as 30 per cent of starch, 
whereas our American potatoes seldom have more than 
20 per cent but are of better flavor, finer texture, and are 
raised solely from the food standpoint. The average 
yield of potatoes raised for aleohol.in Germany is more 
than two hundred bushels per acre normally valued at 
from twenty-seven to thirty cents per bushel. 

Where corn is used the procedure is somewhat as 
follows. The grain after being degerminated is ground to 
a coarse meal and the meal digested for an hour or more 
with water under heat and pressure. It is then cooled and 
a proper amount of ground malt added and the mass 
thoroughly stirred. The temperature is regulated to 
keep the formation of dextrin as low as possible, while the 
starch is being converted by the diastase into fermentable 
sugar. The wort thus formed is run into wooden 
fermentation vats, suitable yeast added, and the tem- 
perature controlled so that as much of the sugar as 
possible may be rapidly converted into aleohol. Various 
methods to prevent the development of bacteria and the 
wild yeasts are employed, and undue frothing, caused by 
the carbon dioxide gas which is formed, is kept down b 
sprinkling oil or other substances on the surface. : 

When fermentation ceases from ten per cent to thirteen 
per cent of alcohol is to be found in the mash along with a 
variety of other substances from which it is separated by 
distillation. A number of distillations were formally re- 
quired where a direct-fired still with a copper worm 
condenser was employed. Twenty-five per cent to 
twenty-eight per cent of alcohol resulted from the first 
run, starting with a 10 per cent mash. The second 
distillation raised this to 50 per cent and the third to 
70 per cent. After many distillations 95 per cent was 
obtained but purer alcohol than that cannot be obtained 
by this method. By the use of more modern apparatus 
this concentration is now obtained in two distillations 
and moreover the operation is continuous. 

Other raw materials make variations in this general 
treatment necessary, and the great demand for both in- 
dustrial aleohol and the materials from which it is 
customarily made has inspired a large amount of re- 
search work of high order in the field of waste utilization 
for alcohol production. Low grade molasses has long 
been used for the purpose including beet residual mo- 
lasses which is not suitable for human consumption. 
The liquor from sulfite pulp digesters contains the resins, 
gums, etc., from the wood and efforts to prevent the 
nuisance resulting when turning this liquor into the 
streams led to a method for its treatment for alcohol 
production. The lignin and gums are converted into 
fermentable sugars, yeast of a special kind is introduced 
and the resulting alcohol concentrated. The annual 
production of alcohol from this source in Sweden alone 
has passed the five-million-gallon mark and recent 
advices say that one plant operating the proccss im 
America is about to be greatly enlarged with Govern- 
ment coéperation,and for Government account. 

According to recent British patent, ethyl alcohol may 
also be obtained by the reaction of hydrogen on acetal- 
dehyde, which may be made from acetylene gas by & 
contact process. The reaction takes place in the 
presence or absence of catalysts and under temperatures 
similar to those used jn the production of methyl in & 
parallel synthetic manner. A suitable mixture of 
hydrogen and aldehyde is obtained by passing a current 
of hydrogen through the aldehyde. Perhaps the most 

(Concluded on page 238) 
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Correspondence 


The editors are not responsible for statements made 
in the correspondence column. Anonymous commu- 
nications cannot be considered, but the names of cor- 
respondents will be withheld when so desired. 




















New Light On Our Eyes 


To the Editor of the Screntiric AMERICAN: 

In your issue of January 12th, I notice an article 
entitled ‘‘New Light Upon Our Eyes” by Mary Dud- 
deridge, which should be called a “Mirage.” I have 
never seen so much misinformation in any single article, 
published by a scientific journal, as in this one. 

There is no more imperfect sight at the age of 40 than 
at the age of 30 or 21. The concealing factor to the 
layman is the greater amount of nervous energy avail- 
able in the individual. As the refractive condition of an 
eye does not materially change with the advance in 
years, careful examiners will find the same errors at 
21 that they will find again at 40 or 50. Regarding 
perfect sight at 40, I wish to say that the standard set 
is rather an ideal, and that the person with a slight 
amount of myopia or hypermetropia can be considered 
normal for ordinary purposes. An exception to this 
takes place when there is general irritability or ex- 
haustion of the nervous system. 

Not a moderate degree of myopia but of hyperme- 
tropia is the natural adaptation. 

Whatever Dr. Bates’ discovery may be, the experi- 
ment performed on rabbit eyes is worthless, since they 
do not have binocular vision. 

We were taught correctly in school that ‘‘the accom- 
modation of the eye depends upon an alteration in the 
curvature of the crystalline lens,’’ for every school boy 
can prove that to himself by observing the reflection 
from the light placed in front of the eye, as observed on 
the anterior and posterior suriace of the lens during 
accommodation. The eyeball never was, nor will be, 
a perfect sphere, but is a segment ot a sphere upon 
another sphere. 

In myopia the ‘“‘sphere’’ is not necessarily elongated, 
but the refractive power of the eye is increased. 

In hypermetropia the eyeball is not necessarily too 
short, but the refractive power is insufficient. The 
aphakic eye, which is hypermetropic, is not necessarily 
too short. 

It is true that a good many cases of myopia and hyper- 
metropia are functional, but that does not alter the 
fundamentals. 

The accommodation of fish eyes is effected through 
the ampulla Halleri, and the crystalline lens is a perfect 
sphere—not of lenticular shape as in the human. 

The only animal that has eyes like our own is the 
monkey. Experiments in accommodation on eyes of 
the lower animals are useless for this reason. 

Accommodation for near vision is not made by the 
oblique muscles, but by the ciliary muscles; the oblique 
muscles, however, are greatly concerned in convergence. 

The image does not change on the sclera, or white 


-of the eye, but on the retina. 


The strain of the extrinsic muscles spokén of is only 
present in myopia. There can be no strain of the recti 
muscles to produce hypermetropia, since there is no 
such thing as negative strain. 

The strain spoken of in connection with the desire to 
see a large surface clearly, is not strain of the eye, but 
psychic tension. 

The savage has no better vision than civilized man; 
his apparent keenness of vision is due to training, the 
same as that of the sailor who can detect ships on the 
ocean sooner than the tourists. 

H. E. Scoroeper. 
San Francisco, Cal. 


| While “ Dr.” Schroeder is not a registered M.D., we take 
pleasure in publishing his letter, which is very representative 
of the attitude taken by many physicians toward Dr. Bates’ 
work. 

When an investigator announces that he has obtained 
results which seem to disprove accepted beliefs, and when 
he presents a full statement of these results and the things 
which they seem to prove, it is not a sufficient refutation of 
his work to point out that he has contradicted the existing 
theories. Dr. Bates knows that he contradicts existing 
theories; the SCIENTIFIC AMERICAN knows it; 
tt was for this very reason that his work was given publicity 
through our columns. It is accordingly quite gratuitous 
Jor our correspondent to attack this work and this publica- 
tion on that ground alone. If he wishes attention, he must 


support the current beliefs with some sort of argument or 
evidence, not merely reiterate them. 

It may not be out of place to state, before going further, 
that Dr. Bates is an investigator of standing. On this 
Point we need make no further statement than that, after 
having made known his preliminary results through the 


SCIENTIFIC AMERICAN 


regular channels of medical publicity, he’ was invited to 
continue his studies at the Research Laboratory of the 
College of Physicians and Surgeons of Columbia Uni- 
versity, and has been working under these auspices for the 
past six years. 

We have not space for exhaustive comment on 
Dr. Schroeder’s letter. In addition to the general remark 
that throughout his discussion he states as facts things that 
are merely presently accepted hypothesis or his own personal 
opinions, however, there are several points on which we must 
lake issue with him. 

Statistics of all observers contradict Dr. Schroeder in his 
assertion that the refractive condition of the eye does not 
change. In claiming that the observed deterioration of 
vision with age is to be explained on a wholly psychological 
basis Dr. Schroeder himself is doing precisely what he 
criticizes Dr. Bates for doing. He is attempting to explain 
an observed fact by means of a brand new and original 
hypothesis—and one which, we believe, has far less justifica- 
tion and far less prospect of general acceptance than the one 
which Dr. Bates has put forward to explain his facts: 
Moreover, to say that slight refractive errors are normal 
except when they cause nervous disorders is absurd—if they 
are normal they should not cause abnormalities, if they can 
cause abnormalities they are not normal. 

Of course rabbits do not have binocular single vision, 
which is doubtless what Dr. Schroeder meant to say, since 
this is the correct designation for the way in which humans 
are able to see simultaneously with both eyes and thereby 
judge distances. But what of it? When a rabbit leaves 
off looking at a distant object and starts looking at a nearer 
one he has got to change the focus of his eye. One might as 
well insist that because a rabbit's eyes does not erude salt 
water when he is sad, his mode of accommodation for long 
and short vision does not accord with ours. Accommoda- 
tion and binocularity are functions as distinct as are ac- 
commodation and weeping. And, too, Dr. Schroeder, as 
the eye and nerve specialist which his letterhead proclaims 
him to be, ought to know that a surprisingly lagre pro- 
portion of humans habitually fail to employ the binocular 
single vision which the structure of their eyes makes 
possible 

If Dr. Bates is correct, we were not taught correctly at 
school; if we were so taught, Dr. sates is wrong. But 
neither our school teachers nor Dr. Bates will be made 
wrong by merely calling the other right. We presume that 
Dr. Schroeder bases his statement upon the work of Helm- 
holz. Now Helmholz was a very careful worker; and 
Dr. Schroeder may be surprised to learn that he never 
asserted that accommodation was effected by the lens. 
What he did say was that, so far as he could judge from the 
extremely unsatisfactory observations which were the best 
that he could get, accommodation seemed to be effected by the 
lens. He would certainly never have countenanced the bald 
statement of alleged fact into which this has been twisted 
by less careful successors, and to which his name has been 
attached. Dr. Lates spent two years studying photog- 
raphy in an effort to improve upon Helmholz’s observations, 
and has succeeded in doing this; he has taken pictures of the 
rejlection of light from the eye—something which Helmholz 
wanted to do and couldn't; and these pictures throw the 
weight of evidence against Helmholz’s suggestion. * Dr. 
Schroeder, by his silence on the point, implies that we 
did right not to publish any of these pictures until the series 
is complete to Dr. Bates’ satisfaction, and until some at 
least of them have appeared in the medical press; other 
correspondents have not been so charitable, but have not 
moved us by their sarcasm. In addition to these pictures, 
Dr. Bates has shown cases of accommodation where the 
lens was completely absent. 

We would refer Dr. Schroeder to the New York Medical 
Journal of May Sth, 1914, for experiments which prove 
that the action of the recti muscles shortens the eyeball. 

We would state, in closing, that Dr. Schroeder’s is not the 
only protest we have received from members of the medical 
jraternity—all men who write in perfectly good faith to 
point oul what they consider ds a case in which we have 
been imposed upon by the wily press agent, and had some- 
thing “put over” onus. We wish to state right here that we 
would not think of publishing an article like ‘‘New Light 
on Our Eyes’’ without as thorough an investigalion as we 
were competent to make. The result of this investigation 
led us to believe that Dr. Bates had new data which were 
at least susceptible of explanation in the way in which 
he explains them. Careful readers of our original article 
will realize that even Dr. Bates, himself, does not claim 
absolute finality in his findings; far less do we. Dr. Bates’ 
own descriplion of his work is that it constitules an in- 
vestigation which is still under way, and which appears to 
be leading to a new theory. As such it is of public interest; 
as such we pubiished it, as such we still regard it.—Eb.] 
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Another Point of View 


To the Editor of the Scientiric AMERICAN: 

if you think it wiil add any interest to the 
controversy you may state that I did not write my article 
until I had demonstrated the truth of Dr. Bates’ theories 
in my own person. When I went to him for treatment 
I could scarcely read the 30-line on the eye chart with 
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one eye, and with the other I could not read more than 
the first three lines. The glasses | was wearing, pre- 
scribed by an eminent specialist, made it possible for 
me to do my work and relieved some of my discomfort, 
but they did not prevent me from having an almost 
continual pain in my weaker eye, and they did not check 
the progress of the myopia. I have now discarded my 
glasses; I can read all the letters in the chart with both 
eyes, and I have no more pain and no more discomfort, 
in spite of the fact that for months I have been using 
my eyes constantly—nignt and day, Sundays, Saturdays 
and holidays. I can hardly be expected to consider 
this a ‘‘ mirage.” 
Mary Dvupperivcs. 


New York City. 


A Hooverized Cake 


To the Editor of the Screntiric AMERICAN: 


May I put before the public through the columns of 
your paper the following receipe for a wheatless, sugar- 
less, butterless, eggless and milkless war cake? 

One cup of raisins, 1 cup of corn syrup, % cup of 
vegetable oil, 1 cup of water. Boil together 5 minutes 
when cool, add % teaspoonful of soda dissolved in 2 
teaspoonfuls of boiling water, 1 cup of rice flour, 4% cup 
of rye flour, ‘4 cup of white corn meal, 44 teaspoonful of 
baking powder, 1 teaspoonful of salt, 1 teaspoonful of 
cinnamon, % teaspoonful of nutmeg, 4 teaspoonful of 
cloves. Sift five times with flour and stir in mixture. 
Bake 50 to 60 minutes in moderate oven. This contains 
55 per cent of protein, 80 per cent of carbohydrates and 
54 per cent ot fat, which amounts to 3,880 calories. 


Mrs. Ipa Moraan. 
San Diego, Cal. 


The Car of the Future 


To the Editor of the Screntiric AMERICAN: 


Allow me to submit a few considerations supplementary 
to C. H. Claudy’s remarks in your issue of January 
5th, 1918. 

The design will probably more nearly approximate the 
form which is still being slowly evolved from the carriage 
body of a thousand years, Convention is very powerful 
and it is impossible to get away from it, so long as you 
have to market your product. Also, we cannot antici- 
pate too rapid improvement of theroads. The unspoiled 
districts where the tourist will want to go will have rough 
roads for a long time yet; and these roughnesses will 
affect vehicle design. Probably the automobile of the 
future will provide for inequalities of the road by multi- 
plying the number of wheels. Some trucks have multiple 
wheels at present with the aim to increase the traction 
surface. But the multiple wheels of the pleasure vehicle 
will have an entirely different motive. As long as a 
vehicle has two-point suspension, any disturbance of 
the plane of either point will inevitably be transmitted 
to the body of the vehicle. A spring, pneumatic tube, 
or shock absorber of any sort whatever, simply delays 
and distributes the readjustment that is inevitable when 
either point of suspension is moved from its plane. There 
can be no such thing as a joltless vehicle carried on two 
axles. But if three or more points of suspension are 
provided, the burden is distributed over so many points 
that one of them can be disturbed or even removed with- 
out harm; the remaining ones will still carry the load. 
The automobile of the future will probably be supported 
on as many as eight wheels, each an independent 
point of support with its own electric motor. Then 
the heavy car will glide smoothly along while the in- 
dividual wheels clamber over inequalities of bad roads 
or the inevitable obstructions in good roads, such as 
car tracks, etc. 

Inside the car, I will go a bit further than Mr. Claudy. 
The task of driving will indeed be the composition of a 
symphony on a keyboard of numerous stops that may 
be held by any occupant of the car on the knee. But 
the car of the future, of the sure-enough future, will be a 
self-player. A high-art chauffeur will have made a 
record of the trip and the strip of perforated paper will 
operate the mechanism that will push the necessary but- 
tons on the keyboard. So the car will speed through 
the lowlands, linger along the heights; even stop for a 
particularly fine view; and off again, making detours on 
either side, as interest or beauty may suggest or rather 
have suggested to the original maker of the record. It 
is even possible that a synchronized victrola may inter- 
pret the landscape with appropriate music or wayside 
tale! A delicate arrangement of selenium celis will cause 
the machine to give half the track when another car 
comes into the field of vision along the high way or to 
halt promptly if an obstruction is met. Of course the 
tempo of this record may be varied at any time at the 
pleasure of the occupants of the car or the machine may 
be driven independently and the record again brought 
into play at any point. 

Kent Remay. 
Jackson, Miss. 
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The full-grown locust 
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Mass of eggs laid by a single insect 
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The female locust in two states 


Turning a Pest to Profit 


How Uruguay Proposes to Make an Asset of Her Locust Invasions 


A cunoun ‘ase of the conversion of an unmitigated 

nuisance into a source of revenue is reported from 
South America. 
tine and Uruguay there have been for some years severe 
depredations by locusts. These do not by any means 
appear year, nor are 
destructive in the same measure; 


It seems that in many parts of Argen- 


their visitations always 


but 


every 
this, while 


hungriest. 
hopping, 


About a month after the layers have gone away begins 
the hatching out on the drive, as the South Americans 
eall it 
it is impossible to state in which of these they are the 
In all stages but the last they progress by 
them 


and the Argentine farmers know 


The young locusts go through six stages, and 


as huge armies. 


They do the most damage in the 
last of these saltona stages before becoming “‘voladoras” 


“saltonas”’ or hoppers. 


or fliers—not because they are any more voracious, but 
merely they are larger. The big 11-inch 
hoppers literally cover the entire country, marching in 
They are so juicy that burning them, 
the only very hopeful means of defense, is practically 


because 





making agriculture in the long run alike possible 


and profitable, is scant solace to the individual 
farmer whose land is eaten over. 

The locust is a curious beast. He spends the 
greater part of his career away from human habita- 
tions, in such uncultivated and even desert regions 
as are to be found in the Gran Chaco of northern 
Argentine, the central Australia, 


the desert plains of Africa, and, formerly, in our 


vast wastes of 


own unsettled west. Accordingly it is only in 
agricultural districts not far removed from such 
large vacant spaces that the locust pest is felt. 


Thus it was and is that in ancient Egypt and in 
modern South Africa, in Australia and in Argentine, 
the locust plague bas been felt; thus it 
soon as the unsettled land is occupied and put under 


is that as 


cultivation the nuisance disappears, as from Kansas 
and western Canada. Eventually tne same process 


would, of course, do away with tnese insect marauders 











in South America; but quicker action is naturally 
desired, if it be obtainable. 

The invasions occur in connection 
reproduction. With the with 
function seems to be a gregarious one. 


the business of 
the this 
When the season 
arrives the insects swarm, all together and in great numbers, 
to the fertile and cultivated regions which will be able to 
support the grubs. The invasion itself is 
directly destructive; the creatures come, deposit their burden 
of eggs, and go away, eating little or nothing; their business 
at this time, as one writer has aptly put it, is not to eat. 

There is no secrecy about the coming of the locusts. They 
travel high up and in a cloud, frequently many square miles 
in extent, which gives an odd purplish haze effect on the 
horizon. They stay for eight or nine days, roosting high on 
the trees at night and covering the ground during the daytime 
in, huge, sluggish masses of industrious egg-layers. Then they 
are gone, leaving the seeds of trouble behind them. 

In laying her store of eggs the female locust extends the 
posterior segments of her body to more than double their 
normal length. With the tool thus obtained she bores 
deeply into the ground and deposits from fifty to a hundred 
eggs, in general appearance and arrangement for all the world 
like a tiny bunch of bananas. She prefers bare spots for this 
work, and naturally she finds these in the roads above all 
other places; in fact, during the latter part of the drive, one 
cannot travel about without trampling the laying locusts in 
quantities. But neither this nor the effort to destroy the 
eggs in their hiding places by burning off the roads, etc., with 
oil, has any appre- 


with 


locust as salmon 


ravenous not 


A once handsome stand of corn after the locusts have passed 














Locusts at work on corn cobs 





out of the question. They eat everything in sight 
with few exceptions, reducing ripe corn fields to the 
merest stubble and trimming alfalfa as neatly and 
They cover persons attack- 
ing them, they cover the sides of buildings, and 
when not all marching together they cover them- 
An English writer who witnessed 
a visitation of unusual violence in Argentine de- 
scribes them in these graphic words: 

“Beyond temporarily protecting the garden and 
fruit trees, so as to put off the evil day of destitution 
as long as possible—that is, until the locusts reach 
the fight with them was quite 
such a big invasion as this. Had we 
killed none, more would have died of starvation, 
that is all. In the earlier stages we could burn the 
locusts in some places—in the garden, on the roads, 
and in such paddocks as had degenerated back to 
the wiry and inflammable puna grass. In green 
alfalfa they had too much cover. 

‘‘About January 9th began the worst period of 
the plague, when large numbers of the saltonas had reached, 
and daily vaster numbers were reaching, their last and biggest 
stage before the final change into voladoras. It was now no 


efficiently as a mower. 


selves in heaps. 





the voladora stage 
useless in 








longer a question of looking for swarms; they covered the 


whole country and marched in huge armies along the roads 
or across them from paddock to paddock. With their big 
impudent heads, ugly coloring, and caterpillar-like bodies, 
they were well adapted by their appearance to heighten the 
loathing which we all felt for them. They occupied our mental 
vision; we saw them in dreams; I see them still. We could 
now make them walk into pits, guiding them by barriers, but 
it made no difference. Flocks of hawks and eagles, seen at 
no other time, came literally by the hundreds and devoured, 
but it made no difference. They ate each other, they got 
drowned in drinking troughs and wells, we trod on them and 
beat them down with flails, they died for lack of food or were 
attacked by parasites, but it made no difference. If you 
stopped for a moment anywhere out of doors, you were soon 

covered with them—innumerable as the sands of the seas. 
“Alfalfa was eaten to the ground, the leaves, bark and 
even the tender wood of the willow trees and acacias was 
devoured; they even attacked clothes. I saw one begin to 
eat, alive, a brother saltona that was changing its skin and 
therefore helpless, but I could not feel compassion for him. 
These new voladoras soon covered the ground and rose in 
They seemed anxious to eat, but 
All February voladoras went 
away, and it is 


short flights as one walked. 
there was little left for them. 








ciable effect upon 
the numbers of the 
insects. The laying 
eggs and the locusts 
may be destroyed 
by the million; there 
will still be millions 
left. Once the lay- 
ing swarm has come, 
there is the element 
of the inevitable 
about the situation. 
The 
seem a graphic dem- 
onstration of the 
mathematician’s 
concept of infinity 
as something from 
which any finite 


vast hordes 





we 











number may be sub- 
tracted without ef- 
fecting reduction. 





A collection of the tools used in fighting the 
invading hordes 





Mass of locusts, caught at a barrier, being swept 
into pit for burning 


believed that they 
work around to the 
north and make for 
the Gran Chaco oF 
other empty lands, 
wintering there. 
“These _ locusts 
did not eat paraiso 
trees nor the tall 
native canes, nor 
onions, cucumbers, 
sweet melons, water 
melons, pumpkins, 
or certain flowers, 
nor were they very 
keen for the euca- 
lyptus, unless raven 
ously hungry. Ia 
the invasion wit 
nessed the locusts 
reached their full 
devouring powertoo 
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late to eat the wheat and linseed, but where the 
crop was maize the result was ruinous. By careful 
planting with regard to an invasion hay in abun- 
dance may be saved, so that cattle are continuously 
fed, and once the swarms have passed, alfalfa, which 
they eat to the ground, soon springs up again.”’ 

Of course, it is not strictly true to say that killing 
these pests in quantities makes no difference. It 
makes no visible difference in the number left, to 
be sure; and there is some virtue in the argument 
that the ones left will always be sufficiently numer- 
ous to do a maximum of damage, and that accord- 
ingly the only result achieved by killing them is to 
save so many from death by starvation and give 
But a live locust 

and more 


the rest more to eat per head. 


eats and a dead one does not; even 


obvious than this is the effect upon subsequent in- 
For a dead locust will never become father 
the 


vasions. 
or mother to a hundred hungry hoppers; so 
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burning and trampling and trapping in pits of the 
In- 
deed, with improved measures and improved coépera- 
tion, and under government supervision, Argentine and 
Uruguay have made very encouraging progress along 


locusts does not represent labor wholly lost. 


these lines. 

Moreover, it has recently occurred to Senor Alexandro 
Otaegui, of Uruguay, to inquire into the chemical con- 
stitution of a dead locust, with the hope of discovering a 
way to make something out of him; and it develops that 
the troublesome insect consists quite largely of nitrogen 
and phosphoric acid. So Senor Otaegui has interested 
his government in a scheme for commercial 


The march of the “hoppers” 


maximum diameter. It is a chain saw with links of 
six teeth each, which are readily exchanged. The saw 
runs in a frame over four rollers with ball bearings, one 
of which is set in motion by a flexible conical pinion shaft. 
The hollow handle is designed as a reservoir for oil. 


How Big is the Browning Machine Gun? 
HE nature of the illustration of the Browning 
machine gun appearing in last week’s issue gave no 
idea of tne size of our latest weapon. For that reason 


a 
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War Aids Psychology 


BRANCH of science for the development of 

which the war affords rare opportunities is 
psychology, for it will enable investigators to eb- 
serve and study the human mind under most varied 
and unusual conditions such as could but rarely 
occur in ordinary life, and then in single isolated 
cases. One of these conditions is sheli shock, the 
results of which are most intricate and interesting, 
and the study of which is of great importance. In 
an article in the current issue of the Screnrtiric 
AMERICAN SvppteMENT the writer says: “In a 
general way emotion is a reaction ot the personality. 
Under intense emotional shock an individual may 
be deprived of even elementary perceptions; not 
seeing any more, not hearing any more, not feeling 
any more, transformed into a simple automaton, 
the subject is, so to speak, in a state of physchological 
syncope. Soldiers under shell fire may become for 
the time being mere automata, and wander away 
unconscious of what they have been doing; it is 
difficult to decide whether they are suffering from 
emotional shock or from commotional shock without 
visible injury caused by forces generated by high ex- 
plosives.”” One of the results of such shocks is dreams, 
and it is the psychology of soldiers’ dreams that is par- 
ticularly dealt with in the paper on “War Psycho- 
Neurosis” referred to above. The author gives a most 
interesting discussion of the nature and effects of these 
dreams, with a wealth of verified examples drawn from 
the experience of soldiers in the trenches. 











utilization of the locusts which are trapped 
or destroyed. If it is possible to bring 
these plans to a working basis, a notable 
stimulus the work of 
trapping the locust, and we shall have 
industrial 


will be given to 
another interesting chapter in 
chemistry. Soap and fertilizer and lubri- 
eating oils as a by-product of a locust in- 
vasion furnish a broad field for speculation, 
some of which may indeed be humorous, 
but much of which will turn out to be 


serious enough. 


A Tree-Felling Machine 


MOST little 
machine was recently tested in the 


ingenious and_ useful 


Grunewald forest before representatives 
of the Forest Department, the City of 
Berlin, etc. It was a handy motor saw 
designed to fell in a minimum of time the 
very thickest Not only does it 
saves time and labor, but wood as well. 
The machine will clean through a 
trunk 30 inches in diameter in a couple of 
minutes and split it in bits on the spot. 
The machine is made up of two parts, 
the motor and the saw proper. The motor, 
about ninety pounds in weight, has an 


trees. 


cut 








Diamond Fields of Dutch Borneo 


NTERESTED persons in Holland are 

directing attention to the diamond 
fields of Dutch Borneo, which, while known 
of for centuries, have never been developed 
notwithstanding the Netherlands has in 
Amsterdam the greatest diamond-cutting 
industry in the world. 

Interest in this subject has been aroused 
most particularly by reports that diamond 
mills are to be established at Birmingham, 
England, as soon as the war ends, and that 
British (African) rough diamonds (on 
which the Amsterdam industry is now en- 
tirely dependent) are to be diverted to their 
use. This is construed to mean that the 
Dutch mills can have only such British 
rough diamonds as may remain after the 
British mills are supplied. Apparent con- 


firmation is found in quotations from 
alleged official British statements that 
crippled soldiers are already learning 


diamond cutting, and that in a short time 
a body of fully 2,000 diamond workers will 
be formed in England (a fifth of the number 
in Amsterdam, of whom nearly a third are 
now unemployed). It is supposed that 
refugee diamond workers from Antwerp 








output of five horse-power; it is air cooled 
and the fact that it does not require any 
water for cooling is an especial advantage in winter. 
The noise of the motor is reduced to a minimum by a 
muffler. The motor further comprises a safety device 
against the risk of fire, so that the exhaust flame will not 
endanger the forest. Gasoline or benzol is used as fuel. 
The fuel consumption with 10 hours working is little 
more than half a quart. The machine is, however, 
eventually to be designed with electro-motor drive, which 
is thought to afford advantages in a number of cases. 
The saw proper is designed in three sizes, for trees 
80, 60 and 40 centimeters (31.5, 23.6, 15.7 inches) in 


Browning machine gun being examined by interested American and British officers 


the accompanying illustration of the latest machine gun 
is ot interest, showing, as it does, its small size. In this 
particular case a heavy tripod isshown. This and other 
photographs of the Browning machine gun indicate 
that aside from the light-weight tripod presumably in- 
tended as the standard equipment, the gun will be 
furnished also with heavy tripods for permanent in- 
stallations as well as the quadrant type tripod for use 
against aircraft. With the possible exception of the 
Colt weapon, the Browning appears by all means to be 
the smallest machine gun in successful use. 


will form the nucleus of this body. 

These reports create concern sufficient 
to induce an appeal to the Dutch Government in regard 
to the undeveloped Borneo diamond mines. In fact, it 
is stated that two years ago the government was urged 
to take action in this matter, and that it promised to 
do so. What action has been taken is not yet announced. 
No details of the possibilities in Borneo are made public, 
if known, except the statement of the most experienced 
maninthe Amsterdam diamond industry that energetic 
development of the Borneo fields would yield important 
quantities of diamonds. Holland is now wholly depend- 
ent upon the British diamond mines. 


























Demonstrating the tree-felling chain saw 


The chain saw mounted in its roller frame 
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Silks For Fire Wood and Diamonds For Coal 


ILKS for fire wood and diamonds for coal! 

7 We haven't quite come to that this winter, though 
many people would gladly have exchanged their silks 
for fire wood and their diamonds—if they had any—for 
coal; but for ten years the greatest heat engineers in the 
world have been warning us that is exactly what our 
heating system in America resembled, and some day in 
stress of war or cold, we would pay for our stupidity— 
and pay we have for three of the bitterest months ever 
known in America. 

Small comfort it is for the East shivering in wintery 
blasts without coal to know that there is a section in the 
Middle West of 2,000,000 families, or 5,000,000 people, 
using natural gas for fuel, light and heat at the trifling 
total cost per year of only $35afamily. Yet for a decade 
the big scientists have been telling us we were fools to 
depend on coal and wood for heat in the great congested 
cities, where 50 per cent of the heat value goes up the 
chimney, where we have to haul 100 per cent of ash 
and waste on overloaded railroads through overcrowded 
streets, with all the duplication of useless wages for 
work before burning, and Jwork after burning. What 
we should be doing is turning on gas or electricity for 
heat, and saving the by-products of coal and wood to 
run our battleships, supply fuel to our merchant ships, 
and motor power to auto car and the huge fleets of coming 
airplanes. Think of Middle West able to turn on 
heat and light at a cost of $35 a family ‘or such a winter 
as we have had! Then think of the Atlantic 
cities unable to get coal fuel at any price! All because 
we have been heedlessly stupid. 

When Henry Doherty, the great gas engineer, was in 
London a few years ago, he was asked by some brother 
scientists, if he knew of any way to abate the fog nuisance 
of London, which is really the result of gas from soft coal 
fuel. ‘‘Yes,”’ he answered, ‘‘dig four feet under the 
surface of your streets. Let me wash all the benzol out of 
your gas mains, and I'll supply you an odorless, colorless, 
gas fuel, and at the same time save you enough motor 
fuel from your gas and coal to run every battleship in 
the Empire and every motor car in the United Kingdom.” 
What sense—Doherty asked—to cumber up any great 


the 


Coast 


By A. C. Laut 


congested city with such bulk fuels as coal and wood? 
For every ton of coal carbonized, from one to two gallons 
of benzol were wasted; for the benzol must be scrubbed 
out of the gas. Benzol for heat purposes at 60 cents a 
gallon was equivalent to coal at $100 a ton, or New York 
gas at $24 per 1,000 cubic feet. Our fuel practices were 
an economic crime, about as sensible as silk for fire wood, 
or diamonds for charcoal. The scientist says: ‘‘Take 
those valuable ingredients out of gas and coal, and let 
the public use a fuel that is pure undiluted heat only.” 

The scientists of London gasped. “Too daring, 
Doherty! Too daring!’”” That would mean changing 
all gas standards from candle power—or luminous tests— 
to heat units as a basis of sale, which is the entire ten- 
dency in America today. 

Why insist on a lighting standard in gas used almost 
exclusively for heating, especially when the lighting 
qualities blacken the bottom of the kettle, and add 
greatly to the cost? New York State and a few other 
states and the Federal Bureau of Standards have seen 
the point and changed legal standards. New York in 
1916 fixed heat units instead of candle power as the 
standard value for gas. The candle power standard 
decrees that a certain amount of light shall result from 
the burning of so many cubic feet of gas per hour in an 
open burner, equivalent to the burning of a certain 
number of a certain size candle. Now New York gas 
must average 585 heat units per cubic foot instead of 
sixteen to twenty candle power. To maintain the 
lighting standard which is unneeded, the gas has to be 
enriched by expensive oils; and the increased cost falls 
on the consumer. Or take the great North-West. 
Cheap by-products of sawdust, stumpage and other 
wood waste, of inferior coals etc.,—could be used to 
manufacture gas with an equally useful heat content in 
these sections if it were not for the ridiculous standards; 
but because double standards are demanded for gas, 
expensive bituminous coals have to be hauled across the 
continent; and the ultimate excess cost falls on—not the 
company—but the consumer. In terms of dollars and 
cents, the consumer is paying a dollar plus for nis gas 
owing to these useless standards, when he might just as 


well be paying very much less and getting very much 
more and much better gas. 

Another point, in the early days of gas for heat and 
power, we in the West used to pay $3 a thousand. Ag 
the price declined the use increased until a price of one 
dollar was reached. At this price the use in many 
localities has quadrupled. What the scientists ask 
themselves is this—suppose we could reduce the price 
so that the use of gas fuel became general? Would not 
small profits from multitudes of users aggregate bigger 
profits to the company than high profits from fewer 
users? Think what the accomplishment of this thought 
means to the civilized world. Gas for all domestic heat 
in the hamlet and on the farm as well as in the cities. 

Conservationists sometimes worry about the oil 
supply for the world’s navies and merchant fleets, 
Every time the British fleet goes to sea it uses up 350,000 
barrels of oil. How can the oil fields of the world stand 
this drainage? The fuel engineer smiles. He knows 
that the waste products of gas, the very ingredients that 
have to be scrubbed out of it, would run every battleship 
and motor car in the world. Before the War, we used 
coke for steel and iron processes. Since the War, from 
the by-products of coke we have saved tar, ammonia, 
benzol, tuloil, nitrates and the basic crystals ot dyes, 

If all this saving of waste could be accomplished by 
simple changes of standards in fuel, why not change the 
standards? Because there are 49 different states with 
49 different standards more or less, though the Federal 
Bureau of Standards has put on record in guarded terms 
the great need for change. Here are several excerpts 
from one report of the Bureau: ‘‘Gas engineers are al- 
most unanimous in favor of heat value as against candle 
power.” ‘Heating value is superior to candle power in 
gas standards.”’ ‘‘The standard which enables one to 
get the largest number of heat units from each pound of 
coal or gallon of oil is the best one.’”’ ‘‘The gas which 
gives the most thermal units to the customer for a dollar 
is the best.’’ This section ignores the fact that if all 
standards were abolished and gas sold by the number of 
heat units delivered the customer could be given most 

(Concluded on page 240) 





What Machinery Means 


By How Much Does It Increase the Productive Capacity of the Worker ? 


HE course of events for the past 150 years has 

revolved largely about the phenomenon which the 
historian knows as the Industrial Revolution. The 
results of this movement have been of tremendous 
consequence, felt throughout our social and economic 
fabric. But in the last analysis they all come back to 
the common cause that, with machinery and power, a 
worker is many times more effective than without. 
This is the fundamental fact that has shaped the world’s 
history for a century and a half. 

The results from this cause, complex as they are, have 
been sufficiently tracked down and written about. But 
there is a surprising tendency on the part of our historians 
to state the cause about as I have stated it, and to let it 
go at that. This is not satisfactory; we should at least 
try to find a numerical measure of the machine worker’s 
productive superiority over the hand worker. As far as 
I can discover, the only place in which this effort has 
been seriously made is in Carroll D. Wright's “ Industrial 
Evolution of the United States.” But the treatment 
here is far from complete. It is not sufficient merely to 
state the factor of comparison for various trades and 
operations. In order that we may secure an intelligent 
perspective of our field, it is necessary to bring to bear 
upon it intelligent principles of classification; and these 
by no means always follow the lines along which our 
industrial organization is divided into industries and 
trades. 

The type of machine possessing the greatest labor- 
saving potentialities is the multiple-unit cne. Here each 
unit replaces a single hand worker, and the units are so 
combined that many of them are handled from a single 
contro! by a single operator. The units may work faster 
than a man, but this is an incident; the inherent advan- 
tage lies in the fact that here we have actual multiplica- 
tion of the operative’s hands. 


Doing Twelve Thousand Things at Once 


The performance of this type of machine varies widely. 
The example par excellence is the spinning mule. Here 


one girl, in charge of several thousand spindles, will turn 


By J. M. Bird 


out from ten to twelve thousand times as much cot- 
ton yarn as her grandmother’s grandmother could 
produce on the spinning wheel with its single spindle. 
For one type of mule, the exact figures are 820,000 yards 
per hour against 75. 

Knitting and weaving machines operating on the same 
multiplicative principle are not so effective, because the 
units require more attention from the operator, who 
accordingly cannot care for so many of them. Even so, 
the ordinary power loom increases the individual output 
from 40 yards per week, to well above three thousand—a 
factor of 75 and more; and the most up to date stocking 
machine does at least two thousand times as much as the 
knitter by hand. On heavy, close work, like carpets, 
multiple unit spinning and weaving require so much more 
of the operator’s attention that the one gives a factor of 
at most one hundred, the other of no more than ten. 

While the multiple unit machine is in wide use outside 
the textile industries, I have space for but one more 
typical case. This is the ruling machine, in which, 
instead of a single pen drawn again and again across the 
sheet, we have a whole battery of pens passing once over 
to produce all the lines required. For ruling of average 
complexity the old way proceeds at a rate of about 
twelve double sheets an hour; the machine rules 1,750 
single sheets in this time, giving a factor of comparison 
of about seventy-five. Outside the light spinning 
operations in which the operator can multiply his work 
by thousands, a figure of from seventy-five to one 
hundred seems to represent a very fair general average 
for the productive factor of the multiple-unit machine. 


Doing One Thing, But Doing It Quickly 


A second fundamental type of machine is the single 
unit one, requiring an operator for each unit. Here 
the economy depends solely upon the speeding up of the 
work, and can approach that attained by a multiple-unit 
machine only when the hand operation proceeds at an 
extremely slow rate. If the textile industries are beyond 
all comparison those of the multiple unit, it is in the 
book and magazine factory that we find most consistent 





reliance placed in the single unit mechanism. The 
linotype is such a machine; it does the work of from four 
to eight hand compositors, with six as a fair average. 
The flat-bed book and magazine press is another such 
machine, and one making an extraordinary showing for 
this type, since few hand operations are so tedious as 
printing. 

On the old Ben Franklin press, requiring inking, 
insertion of the paper, screwing down and screwing up 
again, and removal of the sheet, it was hardly possible 
to strike off more than thirty impressions per hour, of 
four pageseach. The latest flat-bed press has a practical 
capacity of 1,400 impressions per hour. Printing 16 
pages at each stroke, we get here 22,400 pages per hour, 
against 120 by hand. Under union conditions three men 
are required for two presses; so, in practice, we get & 
factor here of 120. But an automatic feeder is now on 
the market which makes it. easily possible, as far as the 
machinery itself is concerned, for one man to run two 
presses. On this ground, without reference to extrinsi¢ 
restrictions, it will be seen that printing machinery is 
capable of multiplying the book printer’s capacity by 360. 

When we get into the bindery we return to the single 
figures characteristic of the single-unit machine. The 
gathering machine, mimicing to an extraordinary degree 
the motions of a girl doing the same work, collects the 
pages of five volumes while the girl is doing one. Case 
making machinery does a rather complicated job of 
cutting, fitting and pasting, and so shows a factor of at 
least ten. The casing machine which puts the book im 
its jacket again imitates closely the hand worker's 
technique in attaining a factor of somewhat less than 
three—I have seen two men turn out 3,540 cased volumes 
on the machine while two others, across the aisle, were 
easing 1,320 copies of the same book by hand. 

While these examples are thoroughly representative, 
I may add a few more from other trades. A first class 
penman should turn out about one thousand six hundred 
words per hour; the expert typist will not exceed four 
times this speed for any considerable time. For 

(Continued on page 240) 
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Doing Away With the Arc 


How the Incandescent Lamp and Optical System Were Developed for Motion-Picture Projection 


i to the past year, application of incandescent lamps 
for motion-picture projection had been confined to 
small portable and home motion-picture machines using 
the regular nitrogen-filled stereopticon lamps of the 
110-125 volt class. However, after two years of experi- 
mental work an incandescent lamp has been developed 
which can be used for motion-picture theaters projecting 
a picture not over 12 feet wide on a plain white matt or 
muslin screen, and not over 13 to 14 feet wide on a 
selective or metallic screen with a “throw” not exceeding 
90 feet. This result has been obtained by the construc- 
tion of a special lamp which has been designed to be used 
in conjunction with special condensers and spherical 
mirrors, and if so used will give the proper results. 

In the past the source of light most widely used for 
light projection in motion-picture machines has been 
the arc; results have been accomplished due mainly to 
the high brilliancy of the are and less to the efficiency 
with which the light is utilized. When using incan- 
descent lamps, however, it is necessary to work with a 
light source limited to approximately one-fourth of the 
brilliancy of the positive crater of the direct-current arc; 
consequently, the success with which the incandescent 
lamp meets will depend upon the utilization of the light. 
Thus it can readily be seen that to obtain successful 
results special condensing systems had to be developed 
utilizing a much greater angle of light than that utilized 
from the are with the present plano-convex condensers. 

In the study of an optical projection system, it is 
necessary to consider the system in the three individual 
parts and then all collectively. These parts are, (1) The 
source of light including the spherical mirror, (2) The 
condensing lenses and (3) The projection or objective 
lenses. 

The action of the optical system is as follows: The 
spherical mirror used in conjunction with the lamp 


By R. P. Burrows and J. T. Caldwell 


by operating the filament at a higher temperature than 
for low current lamps. 

The new motion-picture incandescent lamp is shown 
in Fig. 3. The filament is wound in the form of four 
helical coils lying in the same plane and so arranged 
that the distance between the coils is equal to slightly 
more than one-half the diameter of the coil. The spaces 
between the coils are filled with an image of the coil by 
the use of a spherical mirror. The lamp has a maximum 
over-all length of 10 inches with a light-center length— 
the distance from the extremity of the base to the center 














Figs. 6 and 7, respectively, showing filament coils 
with mirror and without mirror 


of the light source—of 434 inches. The lamp is made for 
tip-up burning. The bulb is tubular and is 2) inches in 
diameter and has a mogul screw base. The lamp is 
rated at 20 amperes at 28-30 volts, with an average life 
of 100 hours; it is designed for operation on circuits regu- 
lated for current rather than for voltage. 

The monoplane filament construction (the four coils 
are in one plane) permits the best utilization of the rays of 
light by the lens and mirror system. As stated earlier 
in this article, the spherical mirror, Fig. 4, gathers the 


lamp in view of the fact that the wattage of the incan- 
descent lamp is only 600 watts as compared to are wat- 
tages in the order of 2,500 watts. The new light works 
equally on alternating or direct current circuits. 

As previously stated, it was necessary to design a short 
rear focus condensing lens to utilize a maximum of the 
light generated by the lamp. The condenser shown in 
Fig. 2 is a prismatic lens of the Fresnal type, and it 
eliminates the difficulties encountered with an extremely 
short rear focus plano convex condensing system. The 
condenser utilizes a solid angle of 76 degrees as compared 
with an angle of 40 to 50 degrees from the are lamp 
condenser. The prisms have been so designed as to give 
a thin lens and yet to distribute the light uniformly over 
the screen. The lens is 344 inches in diameter with foci 
of 2 inches to 5 inches. The condenser should be placed aa 
shown in Fig. 1 with the prisms facing the aperture plate, 
This prismatic condenser is the most efficient condenser 
which can be used with the incandescent lamp at the 
present time. 

The mirror, Fig. 4, is 444 inches in diameter, has an 
outside radius of curvature of 2% inches with an approxi- 
mate focal length of 144 inches, and utilizes an angle of 
approximately 110 degrees. A high temperature backing 
is used on the mirror to withstand the extremely high 
temperature encountered. The filament of the lamp 
should be operated at the outside radius of curvature of 
the mirror. The mirror as specified will increase the 
illumination obtained on the screen from the new lamp 
by approximately 75 per cent. 

The illumination from the incandescent lamp on the 
screen is very uniform—there is neither travel of the 
light source nor source flicker as in the case of the arc. 
The color values of the light from the incandescent 
lamp are good. The new lamp is entirely enclosed in a 
metallic housing and the heat is confined, which 


























utilizes the light given permits the booth 
off from the rear sur- | to remain compara- 
face of the lamp fila- | REFLECTOR REFLECTOR tively cool. The 
ment, redirecting this trouble of carbon dust 
light to the condenser; deposits on the con- 
thus the light utilized 4 OrIMAG ers 9 densing lens is elimi- 
from the bare lamp is \ | Coit “5 nated. The reduction 
. \ Ost, 5 : : 
greatly increased by ‘gil saa or * in operating expenses 
the use of the spherical / 1 — on has been previously 
P - / . 
mirror. The condenser VY mentioned; the average 
gathers the rays of renewal cost is slightly 
light from the light lower and the wattage 
source, directing it A consumed is much less. 


through the film (or 

















There is a further sav- 








slide) to the projection 
lens which enlarges the 
object on the screen. 
Fig. 1 shows the complete optical system as arranged for 
motion-picture projection. 

In designing these lamps, it is necessary to take into 
consideration the following points: 

1. The intrinsic brilliancy, that is, the candle power 
per square inch of filament surface, is limited by the life 
of the filament and the diameter of the filament. In 
general, the greater the diameter of the filament, the 
higher the temperature at which the filament may be 
operated for the same life and, the higher the tempera- 
ture, the shorter the life but the greater the candle power 
emitted per unit of area. 

2. The size of source is limited by the optical system, 
and the light given off by that portion of the light source 
falling outside of the dimension of the light source 
utilized by the optical system, is utilized much more 
inefficiently than that portion falling inside of the 
required dimension. 

3. The distribution of the light is governed by the 
construction of the source; therefore, it is necessary to 
have a construction which permits of a distribution of 
light most efficiently used within the angles utilized by 
the condenser and mirror. 

4. The wattage of the lamp is limited, first, by the 
size of light source, second, by the construction of the 
light source, and third, by the diameter of the filament. 

It will be readily seen that the diameter of the bulb 
must be as small as possible in order to gain the advantage 
of a short rear focus condensing lens. However, if the 
bulb can be made leng and yet small in diameter, that is, 
tubular, the necessary volume can be obtained within the 
bulb. Thus, the small diameter, tubular bulbs are the 
most desirable for motion-picture projection because 
they permit the use of short rear focus condensers. 

Furthermore, it is necessary to concentrate as large a 
Wattage as possible in the size of source utilized by the 
optical system. This can be most easily accomplished 
by the use of a large diameter wire or, in other words, 
through the use of a high-current, low-voltage lamp. 
With such a lamp, the high brilliancy of source is obtained 


gas-filled incandescent lamp 


Fig. 1. Optical system employed with 


light from the rear portion of the filament and redirects it 
into the useful source. ‘The action of the spherical mirror 
in placing an image of the coils between the coils and thus 
giving a smooth field is shown in Fig. 5. Although the 
monoplane construction is used in this lamp, it should 
not be thought that this construction is the best for all> 
kinds of work. The renewal cost of a lamp on the basis 
of 100 hours lamp life is comparable to the present 
average cost of carbons, especially where the lamps 
are used to replace motion-picture 
theaters with a long period of burning each day. The 
reduction in the wattage by the use of incandescent 
lamps with the properly designed 
lens system per- mits a consider- 
able saving over the present arc 


earbon arcs in 
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and spherical mirror 


Figs. 2, 3 and 4, re- 
the condenser, bulb 


Fig. 5. Sketch illustrating the action of spherical mirror in making the 
light source appear solid 


ing in the elimination 
of the warming - up 
process of the are with 
its requirement of overload capacity. The simplicity 
of the incandescent lamp is a feature which appeals to 
the operator. Once the lamp is placed in the projection. 
machine, it requires no further attention from the 
operator until it burns out. 

The incandescent lamp for motion-picture projection 
when used with good regulating equipment and in con- 
nection with the proper mirror and special condensing 
lens will, in general, replace nearly ali alternating-current 
arcs, and any direct-current arc up to 35 amperes. The 
size of picture which can be projected has been stated in 
the introduction. Too much stress cannot be placed on 
the use of the mirror and condenser recommended. 
Further development in the way of shutters and projec- 
tion lenses will, no doubt, increase the field for the 
incandescent lamp. 

At the present time there are in the neighborhood of 
300 theaters using the 20 ampere, 28 to 30 volt incan- 
descent lamp with the equipment recommended and 
giving satisfactory service projecting pictures of the 
size and with the throws specified. 


Paper Horseshoes 


N EUROPEAN inventor proposes to make a paper 
horseshoe that shall for general purposes be the 
equal of the steel horseshoe, in the following way. Parch- 
ment paper is cut out in horseshoe form and built up to a 
suitable thickness by the use of a mixture of turpentine, 
Spanish white shellac and linseed oil treated with litharge, 
and the whole is placed under the hydraulic press. This 
produces very light and uniform pieces, and it is an easy 
matter to stamp out the nail holes and grooves. In- 
stead of nailing to the horses hoof, they can be applied 
with an adhesive composition whose principal part is 
solution of rubber in bisulfide of carbon. Paper paste 
could also be molded into the shape of a horseshoe by 
use of the press, but the result is not as good as with the 
above. Among objections to it are these: the surface 
is too even and slippery and the shoe would not hold 
well on the ground 
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The Motor-Driven Commercial Vehicle 


This department is devoted to the interests of present and prospective owners of motor trucks and delivery wagons. 


Conducted by VICTOR W. PAGE, M.S. A.E. 


The editor will endeavor to answer any 


question relating to mechanical features, operation and management of commerciul motor vehicles 





























Hot tar distributor mounted on a 5-ton truck chasis 


Expediting Construction Work at Army Canton- 
ments with Motor Trucks 

HE usefulness and general adaptability of the modern 

motor truck is now so well recognized that the most 

phenomenal performances in motor transport are 

accepted as a matter of course and given but passing 

While remarkable 


work in important capacities behind the 


mention motor trucks have done 


ment and supplies for the regimental depots and camp 
foodstuffs 
supplies were hauled by a fleet of over one hundred 


exchanges. Very large quantities of and 
army trucks at Camp Funston, Kan. 

\ visitor at any one of the 16 national army canton- 
ments cannot help but be greatly impressed with the 


system of new military highways which are being con- 


Military road under construction in Government reservation 


system of these new highways is found at Camp Funston, 
Kansas, and extending through the entire 3114 square 
Plans for 
this new system of roads provide for 814 miles of bitu- 


miles in the Fort Riley military reservation. 


minous macadam trunk highways and 14 miles of secon- 
dary system which is to be built of water-bound macadam 
and treated with hot oil. 

According to the highway engineer who 





battle lines, there is no achievement that 
surpasses the work done in this country to 
enable the contractors to finish the large 
army cantonments in record time, during 
a period when transportation by rail was 
none too reliableand whenan unprecedented 
demand for draft animals made them scarce 
and difficult to obtain. 

Probably the best example of the mag- 
nitude of the work in the building of a 
eantonment and the efficiency of motor 
trucks in transporting materials, is found 
at Camp Funston, Kan. This is the largest 
camp in America and has accommodations 
for 60,000 men. Three thousand freight 
carloads were unloaded at 
11 big warehouses in 60 days, an average 
of 50 cars a day. Five hundred workmen 
were engaged in removing the materials 
from the cars and transferring them to 
U. 8. Truck Companies Nos. 46 and 59. 
The heroic work on the part of the factories 
in turning out the materials and the rail- 
roads in rushing the freight cars to the 
sidings in the camp was more than matched 


received and 








is supervising the building of the Fort 
tiley highways, observations and _ tests 
of military roads along the Mexican border 
conclusively that a bituminous 
surface of two inches compacted thickness 
is the cheapest and most serviceable that 
could be built to satisfy the diversity of 
traffic in a military city where over sixty 
thousand men are to be trained at one 
time. The experiments on the border 
proved that the damage to the roads under 
constant and severe military traffic is due 
primarily to the combination of different 
kinds of traffic rather than to the gigantic 


showed 


fleets of motor trucks, horse-drawn 
vehicles, heavy pieces of field artillery 
or any other single unit. While it is 


(Concluded on page 243) 


Repair Truck for Telephone Work 


HE public service companies in large 
cities always pride themselves on 
the character of service they give and no 
one utility is of greater industrial value 
than the telephone. When ordinary meth- 








by the efficiency of the army trucks in 
delivering the materials to the different 
buildings in the 31 44 square miles of military reservation. 
Over four thousand buildings were under construction 
at the same time and materials had to be hauled in 
sufficient quantities to keep 10,000 and 
workmen busy. 

Everything from the boxes of toothpicks for the mess 
tables to concrete mixers, electrical machinery, water 
mains, boilers, bakery and laundry equip- 


carpenters 


Good-roads truck hauling stone from the crusher to the cantonment roads 


structed under the direct supervision of government 
engineers from the office of Public Works in Washington. 
While the highways in each of the camps vary as to 
length, width, type and general specifications, still they 
are all intended to meet the demands of military trans- 
portation in a camp where all branches of the service are 
to be trained. Probably the longest and most extensive 


ods of transportation and communica- 
tion are tied up, one always expects to 
find the telephone working. The efforts of the wire 
chiefs and line men to keep the lines in operation are 
expedited by providing sufficient equipment. The 
modern motor truck is an important item of such equip- 
ment and special types have been evolved that are 
well adapted for use in emergencies. Saving time in re- 
construction work is an important matter and the truck 
not only has the ability to transport the 





ment, was hauled by the trucks in record 
time. Forty-two additional trucks of 
three- and five-tons capacity were rushed 
from the factory in Cleveland to transport 
the heavy loads. The hauling of 27,000,000 
feet of lumber in three-months time was 
one of the notable achievements. Almost 
every day several of the machines made 
trips to Manhattan, Junction City, Topeka 
and other points twenty to sixty miles 
distant, for the purpose of bringing to the 
camp some much needed materials or to 
uniead stalled freight cars in order that 
there might be no delay in the progress of 
the work. Frequently trips were 
mau at night. Over $3,000,000 in cur- 
rency in wages for the 
hauled by the trucks, under a heavy 
guard, from the banks in Junction City 
to the camp. 

When the troops began pouring in, 
the work of the trucks was diverted from 
the hauling of construction materials to 


these 


workmen was 








workmen, but when provided with a 
properly designed body it can carry all 
the supplies needed to carry on repairs 
properly and promptly. In the truck il- 
lustrated, provision is made to carry con- 
struction materials and tools in an orderly 
manner. Bins and drawers located at the 
sides of the body facilitate finding small 
parts and tools. In the body itself, rope, 
chainfalls, cables and wire reels, ladders, 
crowbars, shovels, ete., are stowed away 
where they can be easily reached. Even 
the roof of the covered body is made use of, 
this having racks for*carrying the pike 
poles used in erecting telephone posts. In 
an emergency that requires quick action, 
and these occur very often in telephone and 
telegraph work, the well trained crew lose 
no time, because they know where all the 
tools and supplies are and repairs are com- 
pleted while an ordinary construction gang 
with the old system of handling supplies 
would still be looking for the. proper tools 








transporting foodstuffs, clothing, equip- 


A well worked out public service repair truck 


to complete the job. 
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Se SL en a 


a Sad 


Built 
Trucks 


RESENT conditions serve to verify the fundamental truths of 
motor truck design which Winther pronounced months before 
the declaration of war of April last. 
The lessons of Mexico are now, more than ever, of vital con- 
cern to every user of a commercial motor driven vehicle. 


The day of the long haul is here. 

The time has come, and will obtain for years to come, when the 
American manufacturer must meet his transportation requirements with 
the only resource at his command—the Motor Truck. 

These are obvious truths. They are acknowledged by everyone. 

New conditions have brought new problems, which cannot be solved 
in old ways. Trucks built for service under old conditions—trucks de- 
signed before the long haul was ever thought of, can not reasonably be 
expected to meet the needs of today. 

Ask yourself before you buy any truck what work it was actually 
designed to do. 

Winther Internal Gear Driven Motor Trucks are the direct result of 
the lessons learned in the one supreme test given American trucks—the 
lesson of the American military expedition into Mexico. 

In every detail they apply to commercial use the facts there learned. 

Asa result, this new truck, produced in a new plant, unhampered by 
old policies or investments to protect, built by men rich in experience 
and with ample capital, has established new standards of motor truck 
performance—new standards of low costs of upkeep and maintenance— 
new standards of day in and day out use—a truck built to meet 100 per 
cent the needs of today—your needs. 





TRUCKS 
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for the Service 
Now Must Yield 


Everywhere in this country and in every industry, Winther Motor 
Trucks have taken their place as the foremost quality trucks produced in - 
America. 

No fundamental change has been found necessary in their building 
since the first Winther took the road—they are built by men who “know 
how.” 

There is a Winther Truck for every high grade truck need. From 
one ton to seven tons, no matter what your requirements now or in the 
future, there is a Winther of the size and capacity you desire. 

Go to the Winther distributer nearest to you—we will tell you who 
he is, if you do not know him—let him tell you the story of Winther, show 
you the truck and place at your service, without obligation, the Winther 
Traffic Engineer, who will glady cooperate with you in a discussion and 
solution of your traffic needs. 

Let us, also, send you the “Story of Winther,” full detailed speci- 
fications, etc. 


To Motor Truck and Passenger Car Distributers 
and Dealers: 


This advertisement is but one unit of our campaign of publicity, placing before the 
truck-buying public the ‘‘Story of Winther." Fundamentally right—marking, we believe, 
a distinct advance in motor truck design, and proven in service—tt offers a remarkable 
opportunity for dealers who can measure up to Winther standards. In those places where 
we are not represented, we shall be glad to consider with you the possibility of your finding 
this a desirable connection. 


Model 88, maximum cap. 4 tons 

Model 48, maximum cap. 2 tons Model 108, maximum cap. 5 tons 

Model 68, maximum cap. 3 tons Model 128, maximum cap. 6 tons 
Model 148, maximum capacity 7 tons 


Model 28, maximum cap. 1 ton 


Winther Motor Truck Co. 


Dept. H, Winthrop Harbor, Ill. 
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| The Current Supplement defense; and his water may then be stolen 

| (CYNE direction in which the war will | With impunity, and, of course, will be. 
An interesting feature of the irrigation 
to humanity is the advance that it will| Practiced by the Igorots is that it is com. 
make possible in medical science, for the bined with fertilization. The water on itg 
vast accumulation of authentic records will| Wy to the sementeras is run ¢ 
constitute a fund of information for study | ™#sses of manure, ash, black alluvial gojj 
‘and comparison such as has never before |®nd decayed vegetable matter, and of | 
| been available, and from which wonderful | Course carries the soluble portions to the 
results may be anticipated; and this ap- rice fields with it. 

pears to be particularly the case in the in- In the building of the irrigation system 
proper—the direct means for diverting the 
An early study in this direction will be |™ountain waters into the sementerag— 
found in the paper on War Psycho-Neurosis | communal labor, as we have indicated, ig 
which will be found in the current issue | ¢™ployed. Everybody concerned lends a 
| of the Screntiric AMERICAN SoprLement, | hand, and ostracism follows refusal to do 
No. 2202 for March 16th. Fighting Snow | one’s share. The construction of the 
| Drifis on the Railways tells of some of the terrace, on the other hand, is wholly an 
methods adopted for mitigating the effects individual affair; and a man may aecord- 
| of a serious obstruction to our winter |imgly expand his agricultural holdings to - 
transportation, and is accompanied by the fullest extent of his ability to work 
novel photographs. The Crust of the Earth them. 

gives general facts about the composition of As our pictures show, the sementeras 
'the surface of our globe, and is accom-|800n come to cover the whole mountain 
panied by a number of drawings illustrating and afford a striking scenic effect. In the 
the various dislocations and contortions | Words of A. E. Jenks, who describes them 
that are exhibited in geological formations | in a publication of the Ethnological Survey, 
that will make clear many scientific terms |“ Winding in and out, following every 
that are frequently met with. Another of | Projection, dipping into every pocket of 
j}the popular papers on Anomalies in the the mountain, the walls ramble along like 
| Animal World appears in this issue, which | Tunning things alive. Like giant stairways 
deals with flightless birds, and is ac- the terraces lead up and down the mountain 
companied by a large number of excellent sides; and whether the levels are empty 
illustrations. Longitudinal Sleepers for | “irt-colored areas, fresh green-carpeted 
Railways and Tramways describes and | §tairs, or patches of ripening yellow grain, 
| illustrates a new method of railway con- the beholder is struck with the beauty of 
struction employing concrete. Comparing | the artificial landscape and marvels at the 
and Setting Clocks describes a short method | industry of an otherwise savage people.” 
|of making and reducing chronograph com- | 

ppeoisens of clocks running on Standard| Aleohol—A Large Chemical Family 


— and Sidereal time which has been (Continued from page 230) 

developed by members of the staff of the| .oteworthy effort has been that utilizi 

U. 8. Naval Observatory. Other articles weed ieutin such as sawdust. Two plants 

include Beyond the Microscope, which deals : agi oP 

‘ a 2 are now operating on this plan, the com- 

with masses too minute for observation bined daily output being approximated 

= by the ordinary microscope. Nutrition of five thousand ote word ial y 
Oysters and Castings from Ingotted and Other | ¢ P “aa he 
eens. Matai |attended by many technical difficulties 
es : and may be said to be just emerging froma 


period of commercial development. In 


: Bait A : — f Primiti , ‘ ' : 
M akes possi b le efficient, economical as agent re practice the wood waste is treated with 


| sulfuric acid in a manner to convert a 


operation of motor trucks between Dun- from the top down. No less remarkable | portion of the cellulose into soluble ter- 


than the sementeras are arrangements for mentable sugars. These are dissolved out, 


dee, Illinois, and Chicago. And con- water supply. Philippine mountains are| yeast added and the resulting alcohol 
2 : full of small streams that seldom or never | obtained by distillation. 
tinuous, successful motor truck operation cease to flow. These streams are diverted | Attempts thus to utilize waste products 


from their natural courses, in some cases | 2nd so conserve materials of food value are 


requires concrete roads—that will stand being wound for miles around the sides of | very commendable and may eventually, in 
up under heavily loaded trucks travel- the mountains, passing over deep gullies and | addition to other benefits, make available 


D P even rivers in wooden troughs or tubes—| large quantities of cheap alcohol for use in 
ing at high speed. for the making of which the natives of | the industries which have been retarded 

course have only what a good union man|due to the high price of this important 
would consider the most hopelessly inade- | solvent. 


There would be less likelihood of food |) tm. Denatured sloohol was introduced 


Every drop of water is precious, and no |this purpose. In all countries the manu- 


or fuel shortages if concrete roads were || drop is allowed to go to waste. The facture of alcohol has been made # means 


sementeras themselves are built by the | for raising revenue and in normal times the 


everywhere, SO that motor trucks could individual labor of the holders, the irri-| tax is about five times the cost of manu- 
¢ : | gating systems by the combined efforts|facture. This tax constitutes a heavy 
operate uninterruptedly between farm of all land owners who will benefit. It is| burden for several industries and to en- 
‘ - - not permissible for a man to hire his share | courage these without decreasing the in- 
and town, town and city, transporting | done, or discharge his obligation in any | come from other users, denatured alcohol 
promptly as wanted the things needed by |other way than by performing it himself. | has been legalized. 

“ 4 | If he refuses to do this his neighbors will go Denatured or industrial alcohol may be 
homes and industries. ‘ahead without him, and he may draw no | defined as grain alcohol which has been 
water from the source of supply thus built. | rendered unfit for use as a beverage or a8 & 
The arrangements for proper apportion-| liquid medicine by the admixture of some 


Hard roads vitally affect the wage earner, the | ment of water are simple; instead of allow-| suitable soluble material which can not 


b . h f YOU Th ing each holder to use a certain amount all | be easily separated from the mixture. The 
usiness man, the armer— e Cy are a | the time, the easier expedient is adopted | usual denaturants are methyl or wood | 
prime factor in fighting the high cost of living. of giving each man all the water for a cer-| alcohol, benzine and pyridin which is am 

F ‘ ° tain time each day or week. The natives|evil smelling substance obtained by the 
They are essential to an early winning of the war. not only find this more administrable and | distillation of bones. Ordinary denatured 
fairer, but they believe that the fields do|alcohol is thus rendered poisonous and 
better with plenty of water part of the | should not be used internally or externally. 





undoubtedly result in great benefit 
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Let us tell you where concrete roads are standing time than with a little water all the| Denatured alcohol has an endless variety | 
. | . . . 
° ; time. of industrial uses and special denaturants 
up under the heaviest traffic, how iittle the burden ie sebeies beanie te dniiladiandisen of aetaahell gle salsa the eae 
of their cost, how insignificant their maintenance. water rights is interesting. If a man is on|the mixture is to be put may be chosen 


guard at his water gate, his rights are|and the special formula authorized by the 
recognized and protected against all in-| Government representatives. Among the 


vasion; if he dozes off under the long strain | special denaturants may be mentioned 
PORTLAND CEMENT ASSOCIATION | sheliedi: dieek Widhes. Galeghenienn a 


}and a less sleepy neighbor shuts his gate 





a and steals his water, the thief will be badly | gum, camphor, turpentine, acetic acid, 
ATLANTA HELENA MINNEAPOLIS SALT LAKE CITY beaten by the community as a whole, and | acetic ether, ethylic ether, methyl acetate, 
trey Pah Arogs A oe mEG one redress will be given from the culprit’s own| naphthalene, castor oil, carbolic acid, 
DENVER MILWAUKEE PITTSBURGH WASHINGTON, D.C. |water supply. But if a man does his/| causti¢ soda, nicotine, petroleum, naphtha, 


‘sleeping in his hut in the village, leaving|benzol, acetic anhydride, sulfuric acid, 
CONCRETE FOR PE R MAN ENCE | his water gate on the distant hillside un-| vinegar, crude chloroform, kerosene, an- 

| guarded, he is considered to have waived | hydrous zinc chloride, animal oils, mushy ‘ 
all claim to communal protection” of his |fluoréscein and a variety of dyes such a& 
rights by failing to do his own part in their (Concluded on page 240) 
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Mark X before subject that interests you 


and Mail This Coupon to 
E. I DU PONT DE NEMOURS & CO. 
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[Craftsman Fabrikoid 


Rayntite Top Material \Industrial Paints & Varnish 





|Industrial Dynamites 





Truck Special Fabnikoid ‘ ~~ | Blasting Powder 
Marine Special (U.S. Stand) Blasting Supplies 
Book Finish Fabrikoid 
Fairfield Rubber Cloth 
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Transparent Sheeting 
Py-ra-lin Rods & Tubes 
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Visit the Du Pont Products Store, 
1105 Boardwalk, Atlantic City, N. J. 
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~ New Upholstery 
for Old 


The frame of well built furniture will out-wear 
several seats or back cushions. Every responsible 
furniture maker strives to produce the best furni- 
ture possible—but no upholstery will wear forever. 
Why discard a sturdy frame just because the upholstery 
is worn? Re-upholster it. 


ONT 
fAeRIKOD 


REG.U. 5. PAT. OFF. 


Craftsman Quality 


is an ideal upholstery material—as convincing to sight 
and touch as the finest leather—water, dirt, grease and 
stain proof too. It will make that old chair or sofa look 
like new. 


Made in all desirable grains, solid colors and exquisite 
‘*Moorish”’ effects. Sold by upholstery and department 
stores. 


Check Craftsman Fabrikoid in the Coupon. Or, 
enclose 50c for a workable sample, size 18x25 inches; 
ample to cover the seat of one dining room chair. 


Du Pont Fabrikoid Company 


World’s Largest Manufacturers of Leather Substitutes 
Wilmington - - - Delaware 


Works at Newburg, N. Y. and Fairfield, Conn. 
Canadian Office and Factory, New Toronto, Ont. 


The Du Pont American Industries are: 
E. I. Du Pont De Nemours & Company, Wilmington, Delaware . Explosives 
Du Pont Fabrikoid Company, Wilmington, Delaware . . Leather Substitutes 
Du Pont Chemical Works, Equitable Bldg., N.Y., Pyroxylin & Coal Tar Chemicals 
The Arlington Works, 725 B’ way, NewYork, Ivory Py-ra-lin and Cleanable Collars 
Harrison Works, Philadelphia, Pa. . . Paints, Pigments, Acids and Chemicals 
Du Pont Dye Works, Wilmington, Del. . . . . . Dyes and Dye Bases 
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8 5O ©) a Your Truck’ 
-A Success-Building Policy 


ERE is an amazing business story that will be significant 
to shrewd truck buyers. Total 1917 purchases of Indiana 
Trucks show the enormous increase over 1916 of 400%, 
without including our Government orders. The month alone 
in which this announcement is written shows an advance 
of 500% over the same month of the year before. 

And herein is the secret: ; 

Worm-Driven Indiana Trucks today are America's greatest 
truck values. In size, strength, long-life, there is no contem- 
porary truck within several hundred dollars that matches it. 


NA 


| +RUCKS 


We offer you from $150 to $850 more value (averaging all capac- 
ities) in Indiana Trucks than do others. Asa result, Indiana Trucks’ 
earning power for their users proves tremendous—one fleet of these 
trucks earned from $800 to $1,200 per week net. Still another fleet 
netted $50,000. Others—singly-operated trucks—are making net 
$3,000 to $10,000 a year. 

112% reserve strength is built into them to give that day-in-and- 
day-out, everlasting service demanded by high speed business. 

Our motor is a special high powered, bee duty type; 100,000- 
mile-test, Worm-Drive rear axle; a clutch that is today acknowl- 
edged the best truck clutch in the world; the standard transmission, 
carburetor and magneto, quiet high-duty bearings and the highest 
grade springs both front and rear. 


A STARTLING BOOK ON HAULING COSTS 


It is the only book we know of containing actual cost data per mile, with which 
you can figure out in advance exactly what your deliveries will cost. Send for it. 


INDIANA TRUCK CORPORATION Marios ina 


Marion” ind 
*“*‘Purveyors to the United 
States Government”’ 




















How far does your truck-driver stretch 
a gallon of gasolene ?—a quart of oil?— 
a battery-renewal?—a tire life? What 
mileage do you get as against what 
you might get ? 


18 Sargeant St., 





More Mileage 
for Your Money 


-the-war price. 
material 
any time. 


You can tell from the 
records of a good Hub 


meter——one with a || 
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No Raise in Prices! 
You can still boy the new ARROW 
Bicycle at the old rock-bottom before- 
e increasing cost 
may force us to raise 
Prices at So write |today. 
‘7 and get full information on prices 
models nd 

rite today. 

A 











and . Se ox name and 
address for booklet. No obligations, 
| | Arrow Co. Perast end Caltornte 





massive and lasting re- 
cording mechanism 
such as you'll see inside 


the 


Neder 


The Veeder always adds mileage, 
whether truck runs forward or back- 
ward. Price, $20. For Ford cars, 
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FUSES 





circuits for two reasons; 


tion; Second, because 


$15. Free circular will inform you sive “Drop Out” Renewal 
fully. Flush ngtanty rentopea «blown 


and Dealers 


THE VEEDER MFG. CO. 


Hartford, Conn. Gebatehes 


Streets 
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ECONOM 


Use them to protect all electrical 


rst, 
cause they furnish positive protec- 
they cut 
annual fuse maintenance expense 
eighty per cent. Thissaving is due 
to the accurately rated iner 
Economy 


At Leading Electrical Jobbers 
ECONOMY FUSE & MFG. CO. 


Chicago, U. S.A 
Also made in Canada at Montreal 








= 


PUY {NLU UNO LYN 


SCIENTIFIC AMERICAN 


Alcohol—A Large Chemical Family 
(Conciuded from page 238) 


malachite green, eosin, methyl violet, 


anilin blue, etc. 


in turn are impure as for example, the 
acetone usually present in methyl alcohol 
would make denatured alcohol containing 
it unsuitable tor the manufacture of certain 
dyes. 

Alcohol is used in a great variety of ways. 
Fifty dyestuffs require the ethyl or methyl 
variety and there are more colors outside 
the textile industry depending 
aleoho!. It is used as a source of heat, as a 
source of light in alcohol lamps, and when 


benzol is an excellent fuel for motors. It 
enters into the manufacture of artificial 
silk, inks, celluloid, lanolin, collodion, 
smokeless powder, fulminates, anaesthetics, 
drugs, synthetic perfumes, artificial fruit 
flavors, photograpny, sulfuric and nitrous 
ether, vinegar, production of 
plastics like phonograph records, certain 
soaps, shellac solutions, varnishes, lacquers, 


acetates, 


and many more. 

When denatured alcohol was legalized in 
1906 many thought that this would lead 
to the of small plants 
operated by is the case in 
Germany where are more than 
seventy thousand farm distilleries. Most 
of these are very small and some produce 
no more than fifteen gallons annually. 
These are crude affairs attended by the 
farmers in the winter months when there 
is little else to do, but our Government 
regulations are not such as to encourage 
a similar industry in America. These 
small German stills are provided with a 
receptacle which after inspection is sealed 
by the collector of Revenue to be reopened 
and the contents gaged by him at some later | 
date after notification that the farmer has 
ceased operations for the year. The 
alcohol so produced is purchased by the 
large central organizations who obtain 
a rebate from the Government for the tax 
paid by the farmer should the alcohol be | 
denatured for industrial purposes. | 

Methyl alcohol is quite poisonous and | 
even the fumes have many ill effects. This 
has caused an investigation to be made 
concerning the occupational diseases aris- 
ing from its careless use. 

Before the war two million wine gallons 
of denatured alcohol were used annually | 
in the United States; the present con- 
sumption exceeds ten million gallons. In 
1914, 174,611,000 gallons of distilled 
spirits were produced in the United States, 
and in 1917, 277,834,000 gallons. How 
misguided have been those who constantly 
endeavor to drink it all! 


establishment 
farmers as 
there 


Concerning Fuel 
(Conciuded from page 234) 
value for his money; but the report adds, 
“It is evident that slightly more could be 
delivered to the customer for a dollar with 
the lower heating value gas.” ‘When 
gas of high candle power is sold, the supply 
is irregular owing to the difficulties of 
transmission.’’ ‘The public would seldom 
lose and might gain a great deal if heating 
value and price were reduced.” “The 
present system of gas rating gives results 
which are not suitable for the customer 
or for the service.’ ‘High candle power 
gas blackens utensils. Low candle power 
gas will usually give more heat than high 
candle power gas.” ‘Gas which costs six | 
times as much as hard coal may be cheaper 
than coal,’’ because 90 per cent of coal heat 
is often wasted through the oven or up the 
chimney. ‘‘The liberal use of newer 











. | lamps might reduce the yearly consumption 
of coal in the United States $8,000,000.” 


The question at once occurs—why not 
abolish candle power standards and still 
retain heat standards? 

Two important reasons. 

The “old line” companies are the only 
ones to whom the sale of gas as an illumi- 
nant is important. They have grown 
prosperous on the old order of things. 
They inquire why disturb present stand- 
ards? They are sure of satisfactory divi- 
dends with gas at 80 cents to a dollar. 
They are loath to bestir themselves to the 


Some denaturants can not be used if they | 


upon | 


mixed with some fifteen to thirty per cent | 





necessary mental and physical effort while 
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users of gas pay at.a dollar and at 80 cents, 
even though thereby they might secure 
5,000,000 users of gas at some lower price, 

Second, suppose you do abolish candle 
standards for a heating gas and retain heat 
standards of 570 to 600, as New York State 
has done, while you have taken a decided 
step in the right direction you still are g 
long way from making it possible for the gag 


|companies to give you the most for your 
| dollar. 


For example, the gas made by 
distilling sawdust, stumpage and other 
wood waste comes far from the New 
York standards but by burning 2,000 feet 
instead of 1,000 it performs just as eseful 
work as the gas of higher seat content, and 
the cost per 1,vv0 heat units is less. 

The scientists says, ‘‘ Let us get together 
and make staadards that are fair to all 
and whic’ at the same time will let us use 
nature’s products and the Uy-products with 
the greatest good to the greatest number, 
Above all, let us change standards as the 
need arises, instead of as at present chafing 
under restrictions based on standards that 
should have been relegated to the scrap 
heap long ago, and we will transmit heat 
and power through pipes and over wires 
and eliminate waste on such a scale as the 
world has never yet dreamed of. Let us 
go further,’ says the scientist, “‘and let us 
reduce the cost of living by eliminating 
waste in the transportation of these things, 
commodities, which cannot be transmitted 
through pipes and over wires.” 

As to that other bugaboo of the conser- 
vationists, exhaustion of gas pools and oil 
wells and coal beds, in view of the enor- 
mous demands for oil as motor fuel and 
coal as the foundation industry of gas, 
spite of the fleets in the air and the fleets 
on the sea and the fleets under the sea the 
biggest scientists have no fears. As John 
D. Rockefeller used to say to Dr. 
McDowell, his young scientist in the early 
oil days, “‘God Almighty does not run a 
retail business. He runs a wholesale busi- 
ness; and the deeper you go in the depths 
of the earth, the richer and fuller you will 
find supplies in His laboratory.” 

Imagine New York this winter if all fuel 
had been piped to it, to be turned on by a 
tap! There would not have been 700 miles 
of cars tied up with coal; for the big utility 
power houses would have laid in supplies 
years ahead. There would not have been 
coal tugs tied up by ice in the harbor. 
There would not h:.e been teams falling 


|all over icy streets trying to put coal in 


cellars. There would not have been burst 
water pipes in pretty nearly every apart- 
ment house in the city. You would have 
turned on the fuel in the gas main; and 
there you would have been. 

As to costs, manufactured gas can never 
be as cheap as natural gas; but change the 
standards, taking out such expensive 
ingredients as benzol, and Doherty’s 
theory is the cheaper you can make gas 
fuels, the more the public will use them. 
As for the cost gas vs. coal, a test was tried 
out in Denver with the bakers. It cost 
15 cents in coal to bake 100 loaves of bread. 
It cost 8 cents in gas. 

Certainly the fuel crisis has wakened us 
all up to the folly of burning silks for fire 
wood and diamonds for coal. 


What Machinery Means 

(Continued from page 234) 
roughest kind of work, like sewing burlap 
bags, the sewing machine gives a factor of 
seven; 3,500 bags per day against 500 by 
hand. For finer commercial and domestic 
sewing this figure is considerably reduced. 
Salt bags are filled and stitched by two 
girls at one machine at the rate of twelve 
thousand per day, perhaps ten times as 
fast as by hand. 

In the cordage industry we have a closer 
approach to the performance of the print- 
ing press, again because hand work is very 
slow. Of a stated quality of cord, the 
showing is 880 pounds per day against 50; 
of a peculiar curled hair fabric, a by- 
product,. 1,200 pounds by two workmen 
against 25. Of these factors of 17% and 
48, the former appears more nearly repre- 
sentative of the industry. On the whole, 
taking into account that many of the hand 
processes replaced by this type of machine 

(Concluded on page 242) ; 
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TORBENSEN Drive is 
made to last. Every own- 
} er gets a GOLD BOND 
GUARANTEE that the 
I-Beam axle and spindles 
will last as long as the 
i truck, and the internal 

gears at least two years. 





| 1-Beams—the standard load carriers— 














The patented, forged-steel 
I-Beam carries all the load. The 
driving parts are confined en- 
tirely to driving. 

The strength and light weight 
of the I-Beam makes Torbensen 
Drive long-lasting and eco- 
nomical. 

Driving at the Wheel and 
near the Rim gives great driv- 
ing leverage—great pulling 
power. 











TRUG 





INTERNAL eK 





For years, I-Beams have been the 
standard load-carriers in every 
branch of mechanical engineering 
because they are lighter for their 
strength than any other known 


structure. 


Long ago motor truck engineers 
adopted the I-Beam as standard 
for front axles because it makes 
trucks stronger, lighter and longer 
wearing—and because it reduces 
wear on front tires. 


Admittedly, I-Beams would have 
been standard for rear axles also, 
but mechanical obstacles made 
them almost impossible to use 
with ordinary drives — although 
their use would naturally have 
made all rear axles stronger and 
lighter. 

Torbensen Internal Gear Drive 


carries the load on a patented, 
forged-steel I-Beam. No other 


rear axle drive has or can have 
this I-Beam load-carrier. This 
I-Beam makes Torbensen Drive 
stronger than other types and 
almost cuts the weight in two 
where carrying capacities are 


equal. 

This has resulted in a great in- 
crease in rear tire mileage and 
emphatic reductions in repair 
costs, gasoline and oil—all matters 
of record. 


The leadership of internal gear 
drive, over other Pee is thor- 
oughly established. Torbensen 
Drive is the acknowledged leader 
of all internal gear drives— and 
this explanation of the mechanical 
superiority of the I-Beam indicates 
clearly why this is so. 

Send for the interesting booklet, 


“Driving at the Wheel and near 
the Rim.” 


THE TORBENSEN AXLE COMPANY 
Cleveland, Ohio 


Largest Builder in the World of Rear Axles for Motor Trucks 


| JORBENSEN 
K<ODRIVE 
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W. L.DOUGLAS 


“THE SHOE THAT HOLDS ITS SHAPE”? 


$3 53° $4 $450 $5 96 87 & 8 
|| W. L. Douglas name and the 
|| | retail price is stamped on the 
bottom of every pair of shoes 
before they leave the factory. 
The value is guaranteed and 
the wearer protected against 
high prices for inferior shoes. 
Youcansave aan by wear- 


ing W.L.Douglas shoes. The 
best known shoes in the world 


he qualityof W. L. Douglas 
product is guaranteed by 
more than 40 years experi- 
ence in making fine shoes, 
The smart styles are the 
leaders in the fashion cen- 
tresof America. They are Best in the World 
made in a well-equipped $3 $2.50 $2 
factory at Brockton, Mass., 
by the highest paid, skilled shoemakers, under the di- 
rection and supervision of experienced men, all work- 
ing with an honest determination to make the best 
shoes for the price that money can buy. 
he retail prices are the same everywhere. They 
cost no more in San Francisco than they doinNew 
York. They are always worth the price paid for them. 
CAUTION—Before you buy be sure W. L. Douglas 
name and the retail price is oe. on the 
bottom and the inside top acing his is your 


only protection against high prices for inferior 
shoes. BEWARE OF FRAUD. 


Sold by over 9000 shoe dealers and 105 W. L. Douglas 
stores. If not convenient to call at W. L. Douglas store, ask 

ourlocal dealer forthem. Take noother make. Write for 
Ceohiet, chowin showing how to order shoes by mail, postage free. 


ha, g , President 
$e 


W. L. DOUGLAS SHOE Co. 
Tree eee LLL 


CUT FASTER 
LAST LONGER 


















BOYS SHOES 





= 


W. L. Douglas was per- 
mitted to attend school 
only for short periods dur- 
ing the Winter months 
when there were slack 
spells in the work. Many 
a@ morning he was obliged 
to work so late that it was 
necessary for him to run 
all the way to school, a 
distance of about a mile, 
and not infrequently he 
had to pay the penalty for 
being tardy, through no 
fault of his own. 


Copyright.W.i Deugiae Shoe Co 
































STARRETT 
HACK SAWS 


THE L.S.STARRETT CO. 
ATHOL , MASS.,U.S.A. 
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Comfortable Workmen Are Profitable Workmen 


Furnace a man, say from 5 to 6 feet 
tall, when standing at a working dis- 
tance from the furnace can see all the 
hearth without stooping. This saves 
time, saves his energy; makes him a 
more satisfied workman—all of which 
adds to the efficiency of the whole 
place. This is but one example of the 
many minor refinements found in these 


GAS OVEN FURNACES. 


by designing gas oven furnaces for 
the heat treatment of small tools 
and various manufacturing purposes, 
we did not stop with efficiency and 
economy. We gave careful considera- 
tion to the various elements that give 
comfort to the workmen. 

For instance, note the comparison of 
the height of the doors in the illustra- 
tion below. With the TATE-JONES 


TATE-JONES & CO., Inc. 


Established 1898 


FURNACE ENGINEERS 
PITTSBURGH 










Bulletin contain- 
ing comp.ete in- 
formation mailed 
upor request. 


TATE-JONES 
door at 
comfortable 
work 19 
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What Machinery Means 

(Continued from page 240) 
were very fact that 
machine to do them demands an operator’s 
whole attention testifies to this—a figure of 
10 does not seem excessive as a general 
estimate for the single unit {machine in all 
fields. 


The Web Press and Its Little Brothers 


many machines that so 
revolutionize the way of doing things that 
there can be no comparison with the hand 
worker sufficiently close to justify either of 
the One such 
type is that which receives the raw material 
in bulk, and delivers the finished article— 
more often than not, counted and packed. 
It will clear that the web press for 
newspaper printing falls in this 
The largest of these yet made turns huge 
cylinders of paper into finished news sheets 
at the incredible rate of 288,000 eight-page 
papers per hour. To do this 10 operatives 
are employed, so we have 230,400 printed 
pages per man perhour. This is something 
like eight as fast as Ben 
Franklin could nave done the job. 

For the reason already emphasized that 
few hand operations are 


slow ones—the a 


There are 


preceding classifications. 


be 
class. 


thousand times 


as slow as printing, 
In the 
manufacture of the common brass pin three 
men now produce 7,000,000 pins per day 
against 48,000 pins by 10 men under an old 
the factor being 500. Somewhat 
smaller is the economy in the continuous 
machines which make small en- 
velopes and cardboard boxes at the rate of 
two hundred and fifty thousand or three 
hundred thousand per day, from two hun- 
dred and fifty to four hundred times as 


this figure is excessive in its class. 


process, 


process 


fast as the work could be done by strictly 
hand processes of cutting, folding and 
pasting. 


An immense variety of small and large 
wooden and metal parts for direct sale or 
for further assembling in the factory mak- 
ing them is turned out on machines of 
this type. I have before me a small brass 
binding post, thoroughly representative of 
this sort of thing. The automatic machine 
designed for the purpose turns out 5,000 
of these per day; a hundred years ago, by 
foot lathe and hand work entirely, 20 per 
day would have been an excellent showing. 
This factor of 250, typical here, is reduced 
when we consider the making of wooden 
since hand work on wood is com- 
paratively easy. Thus we have the turn- 
ing and fitting of gun stocks, one of which 
was formerly an all day job for one man, 


art icles, 


while today three men complete 150 in the | 


same time, giving a factor of 50. 


The Factory System 


The general average of at most 300 
by these figures for the con- 
tinuous process method is valid only when 
a single machine finishes the work which 
it begins, when there is no assembling of 
But when 
this state of affairs is out of the question, 
the modern factory itself is often organized 
the plan. Raw 
materials flow in in a steady stream,'passing 
until they 
are finally brought together and emerge at 


indicated 


the product of many machines. 


on continuous process 


from one machine to another, 


the shipping platform as the finished 
product. Automobiles and shoes and can- 
ned goods are among the commodities 


whose mode of production is best known 
to follow this plan. The operations per- 
formed at a single machine seldom have a 
counterpart in hand work, where one man, 
all by himself, builds a whole pair of shoes 
or a carriage or puts up a crock of salt 
meat. Hence the only thing we can do in 
the way of comparison is to divide the total 
output of the factory by the number of 
employees, and compare the output per 
man thus found with that by a single hand 
worker. 
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First Tunneled 
the Hudson 


The penciled plan is 
the first step in every 
engineering feat. Suc- 
cess or failure depends 
on the accuracy of the 
plan. 


Many engineers, ar- 
chitects and draftsmen 
use 


ELDorADO 


Whe master drawing pencil” 


exclusively. They know it 
is always true to grade— 
the lines are always fine 
and clear, The lead is 
strong and does not wear 
away easily, 

Make “‘the master draw- 
ing pencil”’ your close friend 
for all pencil work. 


Send 16c in stamps for 
full-length samples worth 
double the money. 


JOSEPH DIXON 
CRUCIBLE COMPANY 


| DIXON'S BEST WHITE N°352 | 




























Transmission 
Problem eles ta yes 


because of trouble in your power Revo 
You should investigate 


Rockwood 


Friction Transmission 
It eliminates all the troublesome loss of time 
and expensive repairs caused by tripping and 
burring of toothed gears. 
Weaske all gon and sizes of frictions to meet your 
requirements. hey cost less to buy and less to operate 
than toot Send for our free book “ 


Transmission.” Contains valuable data for ; 
and engineers. Your name and firm connection brings it. 


THE ROCKWOOD MFG. CO. 
1904 English Ave., Indianapolis, Ind., U. S. A. 


‘Friction 








aneiean Woods, iNlustrated by specimens, enables 
you to know the woods, their uses, etc. (Sameple specimens 
/0cts.) Handbook of Trees, photo-descriptive, em 


We need not expect that when we have | ables you to know the trees at sight, at any season. 


done this our figures will be at all of the | 
same order as those for a single continuous 
process machine. In the first place, it is 
only an article of simple and homogeneous 
structure, like a newspaper or a pin, that 
can be produced entirely by the very high 
speed operations. When we make any- 
thing so complicated and heterogeneous as 
a pair of shoes or an internal combustion 
engine, we will inevitably find many 


la 





Announcements sent on re 


guest 
ROMEYN B. HOUGH CO., BoxN, Lowwville, N. ¥- 


HANDY MAN’S WORKSHOP AND LABORATORY 


Compiled and edited by A. Russell Bond. 
6x84 inches. Cloth. 467 pages. 370 illus 
trations. $2.00. 

A compilation of hundreds of valuable sugges 
tions and ingenious ideas for the mechanic and 
those mechanically inclined. The suggestions are 
practical and the solutions to which they refer aré 
of frequent occurrence. It may be ed as the 

of men pub 





best collection of ideas 
ished 


Munn & Co., Inc. ~ Woolworth Bldg., New York 
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operations that must be done by the 
slowest of machines, or even by hand; and 
these govern, for we must either slow down 
the faster items to the pace of these slower 
ones, or employ a disproport ionate number 
of men at the slow jobs. 

Again, when John Shoemaker sits him 
down on his own front step to make a pair 
of shoes for the butcher, there is no non- 
productive labor; every second of the 
worker’s time spent in work goes to the 
advancement of the job in hand. In the 
big factory this is not the case; there are, 
perhaps, hundreds of workers who never 
handle any part of the finished product. 
And finally, the shoemaker buys many 
small parts, such as eyelets and laces, as 
well as certain intermediate articles like 
specially tanned leather and _ specially 
prepared thread, which in the big factory 
are worked up from the raw. 

All these either 
integral part of the factory system, effect- 
ing a legitimate reduction in its apparent 
working efficiency, or else are the causes of 
unavoidable error in comparing that system 
with hand work. To this must be added 
the fact that few factories are organized 
A machine installed 


items constitute an 


to the ultimate point. 
in & big automobile factory the other day 
makes it possible for two men to ream 150 
sets of crank-shaft bearings per day, where 
heretofore a single set has been a good day’s 
work for one man. I don’t know how 
many years this factory has been reaming 
these bearings in the old way, and nobody 
knows how many other things they are 
still doing as badly as they did that; but 
true figures under both heads would doubt- 
less be sufficiently appalling. 

From all this it appears that the general 
average for factory production of assembled 
articles will be low, and that the figure 
arrived at will represent merely the present 
state, rather than the ultimate possibilities 
inherent in the system. With this under- 
standing, I will state that a given number 
of men working in a factory will turn out 
five times as many shoes, four times as 
many brooms, five or six times as many 
carriages (not automobiles), four times as 
many agricultural implements, as they 
would if working by hand, under the old 
scheme. A fair general average for factory 
assembled goods would be about five. 


Where Work Is Put Up in Big Packages 


There is one more class of machinery to 
be recognized, that employed in certain 
bulk operations, and effecting its economy 
by taking a bigger bite of the work than a 
man could handle. A bucket dredge of 
reasonably good size multiplies the effi- 
ciency of the worker by about one hundred. 
The lifting and loading magnet moves 90 
tons of metal per man per hour, against 
1% tons by longshoremen in the old way—a 
comparative value of 60. When it is 
possible to keep a conveyor beJ]t of con- 
siderable length moving and working con- 
tinually, it is not unusual for it to do the 
work of from twenty to fifty men. Very 
large loading and unloading equipment like 
that used in handling the Great Lakes ore 
shipments may replace almost any number 
of men from 100 up; the bigger the job, 
the bigger the saving. 

Power transportation is another field 
where machinery of this bulk-handling 
type holds sway. The motor truck is a bit 
disappointing, its forte being rather the 
replacing of a few men and its ability to 
work under all circumstances. Conditions 
vary so widely that a general statement is 
difficult; some motor truck fleets have only 
cut in half the number of men necessary, 
others have enabled one man to do the 
work of from twelve to eighteen teamsters. 
I should think that 5 would be a fair 





jin length 


general average, for all conditions and all | 


types of work. 

The unit of railroad transportation is the 
ton-mile of freight. For the last full year 
before the war (1913) our American rail- 
roads accounted for 300,000,000,000 of 
these units, and, on and off the trains, they 
employed 1,800,000 men. As far as I can 
determine, 140,000 of these men are to be 
identified with the passenger service, leav- 
ing 1,660,000 for the business of handling 
freight. On this basis we find that the 
railroads render 180,000 ton-miles of freight 





SCIENTIFIC AMERICAN 


service per year for each employee engaged 
in that work. 

In hauling freight by horse truck, 25 
miles per day with a two-ton load would be 
an excellent showing for a single vehicle 
under all conditions. If we assume, con- 
servatively, that this vehicle represents two 
workers—one on the truck and one in the 
stations—and that these men work 350 
days per year, the annual individual output 
of transportation would be 9,000 ton-miles. 
So the railroad multiplies by 20 the effi- 
ciency of the man engaged in distance 
hauling of freight, and this in spite of the 
necessity for having 44% workers off the 
trains for every train hand. Moreover, 
in the ideal state of affairs to which we are 
now apparently verging, where the shipper 
and the consignee and the 48 State Legis- 
latures shall be deprived of their ac- 
customed privileges of routing and other- 
wise dictating how the railroads shall 
perform their functions, it is not unreason- 
able to hope that the efficiency of our 
freight carriers will be doubled. But since 
the railroads represent such a very large 
proportion of all the bulk work done, and 
since we are looking at things as they are, 
it seems hardly possible to name a figure 
greater than 25 at the outside as the general 
factor for all bulk operations. 

I hesitate to draw a general conclusion, 
to state that today, taking all fields of 
activity as a whole, one man does the work 
which it would take z men to do by hand. 
What is the value of x? To answer this 
question would require a greater insight 
than I possess into the distribution of the 
several types of machinery. It would in 
particular require a very keen insight into 
the extent to which the figure given for 
factory assembling properly swallows those 
given for the machine types. 
Plainly it swallows these figures to some 
extent, since in the factories to which it 
applies are found many machines of the 
other types. But how large this condition 
should bulk in making an estimate I do 
not know. My best judgment is that one 
man today is, productively, worth 10 men 
of the period 1750-1800; but I would not 
willingly be called upon to support this 
impression with arguments. 

It should be emphasized again and again 
that I have considered absolutely nothing 
except direct saving in labor. Almost 
everything is better done than it was by 
hand, in spite of exceptions and in spite of 
pessimists. Many things are done which 
could not even be done at all without 
machinery. Vast collateral savings in 
floor space and in cheap non-productive 
labor have been effected by compact 
machinery. In the present discussion, all 
these advantages of machinery have had 
to be ignored entirely—for they are not 
pertinent to the question with which the 
discussion started. 


specific 


Expediting Construction Work at Army 
Cantonments with Motor Trucks 
(Conciuded from page 236) 


true that the cavalry and gun carriage 
horses are shod without calks, nevertheless, 
the horses roughened the surface and the 
heavy guns very rapidly completed the 
destruction. A bituminous surface pre- 
vents to a great extent the roughening of 
the roads and is but little damaged by the 
transportation of the heavy guns. 
Approximately six miles of the new main 
trunk highways through the reservation 
connects the Golden Belt—Kansas City 
to Denver—highway on the _ eastern 
boundary of Camp Funston and extends 
to the Fort Riley army post. From the 
fort there are two highways, each 2.6 miles 
leading in the direction of 
Junction City, where they will join with 
new brick roads which are soon to be built 
by the municipality. The first section of 
the road through the Funston cantonment 
to Fort Riley is intended to accommodate 
both military traffic and the traveling 
public and for that reason is to be 30 feet 
in width, while the two highways leading 
from the fort to Junction City are but 16 
feet in width. The cantonment trunk road 
system consists of five east and west roads 
and four north and south roads which are 
considered as trunk roads only. The 
secondary highways through the regi- 
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**Only one man in 25 makes 
good in the Miller Plant’’ 


By Creating Uniform Builders 


We Created Uniform Tires 


Each Man a Master—Each Tire a Masterpiece 


ILLER Tires are known far and wide today as the 
Uniform Mileage Tires. That means wherever Mil- 
lers are run under like conditions, they wear the same. 


That 99 Millers in 100 outrun standard guarantees. 
Of all the some 429 brands on the market, there is no 


other we know to equal this. 





How Miller Succeeded 


Such uniformity has been the 
aim of tire makers for years. For 
who could tell, when he bought a 
tire, whether it would run 5000 
miles or fail at a thousand? 

Miller found the solution—not in 
machines or methods—but in men. 

We discovered that workmen 
must be uniform or their tires 
(mostly handwork) can never be. 

By training crack squads—a 
regiment of champions—we re- 
duced the variables in tires to the 
smallest fraction. 


Each Man Rated 


When tire builders come here, 
each one must take our training 
and then pass our tests. 

Then our efficiency experts keep 
a record of that man and his work. 

To pass our inspectors, the tires 
he builds must reach our 99% grade. 
If ever a Miller comes back, the 
builder’s score is penalized, 


Under-this rigid system, only one 
man in 25 makes good. But those 
who do are masters alli. 


Their average efficiency is 96%. 
Geared-to-the-Road 


There is no excuse longer for 
buying tires on luck. Miller means 
certainty. And safety, too, due to 
the tread that is geared-to-the- 


Mark how the sharp rubber cogs 
engage the ground. 


A Limited Number 


Only about one motorist in 50 
will be able to get the Miller Uni- 
form Tires this year. 


It takes time to train men to 
Miller perfection. And even so, but 
few can ever become masters. 


To make sure of securing your 
season’s supply of Millers, you 
must speak at once. 

Only good dealers are authorized 
to sell them. Find the one in your 
neighborhood without delay. 


THE MILLER RUBBER COMPANY, Akron, Ohio 
Makers of Miller Red and Gray Inner Tubes—the Team- Mates of Uniform Tires 
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SAW STEEU 


VERY article made of Simonds Saw 
Steel, inherits the same dependable 
quality as Simonds Saws 

nd these the 


saws, principal product of 


nds Saw Steel, and enjoying world-wide 


tige, are equally efhicient in productiveness 


ng whether used for wood or metal 


nd cost cutting 


Manufact 
Saw Steel and avail themselves of our service 
to furnish their requisites made of FLAT 
STEEL PLATES, hardened, or tempered 
and ground to required accuracy—such as 
special cutters— machine knives—discs and 
objects of similar structure. 


irers may have this same Simonds 


Factories and branches geographically locat- 

ed to serve you well. Inquiries are Invited 

Simonds Manufacturing Company 

“The Saw Makers” Estabished 1632 
Fitchburg, Massachusetts 


Factores 
ehburg, Mass Chien 
nN Y Moatre 
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Bubbling Fountains 


for Attachment to Municipal Supply 


Unequalled Many types and size 
Keith Bubbler awhivendian 


Unless otherwise cient Very attractive appearance. 





7 





May have coil on bottom 
Tasty—convenient — and efi- 


+ le evel ourNo, Olive brown baked enamel finish — Pure white 
604 eee cine: rk Vitreous cast jron enameled bowl. Fittings — 
insulation 16 1-2 coils yyic kel-plated. Wastes above or below the floor. 
ef 1 Tt taping 

ough workmanship -- Send for list of users Many thousand in use 


selected materials 
Tested and adopted by 
those whose judgment 


thos whose Ju The Best is the Cheapest 


Our lines include: Sanitary Wash Bowls (in Batteries), Bubbling 
Fountains (plain and ice cooled), Metal Lockers, Metal Stock an 
Pattern Storage Racks, Metal Shelving, Metal Cabinets, Vault Fixtures, 
Soda Kettles (40 and 60 gallons), Metal Stools and Chairs, Water 
Mixers, Work Benches, Bench Legs, Full line of Plumbing Fixtures, etc. 


Manufacturing Equipment and Engineering Co. 
Shop and Factory Metal Equipment Outfitters 


136 Federal Street Send for Works and mail address 
Boston, Mass. catalogue Framingham, Mass. 
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PRACTICAL POINTERS 
FOR PATENTEES 


Containing valuable information and advice 
on the sale of patents. An elucidation of the 
best methods employed by the most successful 
| inventors in handling their inventions. By 

F. A. Cresee, M.E. 5x7}4 inches. Cloth. 
146 pages. $1.00 

In this book are given exactly that informa- 
tion and advice about handling patents that 
should be possessed by every inventor who 
would achieve success. The revised and cor- 
rected edition contains new forms and tables 
of population of the United States in accord- 
ance with the 1910 census. 


MUNN & OCoO., Inc., Publishers 
Woolworth Building New York City 














are selling st fabulous figures in Europe. 
7 may make them go almost as " 
hi ‘ou owe it to the country and to oje) + 
yourself to make your present set give you the “TT: ¥ “T-%; 
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Your safety and that of your 

family demandsa clear view 

of the road, regardless of 

rain, sleet or snow. You can 

see clearly always by equipping with an 





PATENTESO Ford 


Shock Absorber < 





ik A) save ti use they 

support the weight of the car. When the car strikes WINDSHIELD CLEANER 
a rut, they gently compress and absorb the jolt in- WITH THE RUBBER ROLLER 
stead of forcing ‘pe tires co i pe gar. —{— we : ; 
quess Hassles t TOM ORS O86 OF cae pays for This isa scientific cleaner, combining the ad- 
‘hee - il 4 re Gereeee , i 7 ng justable rubber roller, the spring steel ten- 
on coleee pp-bene eeak aunanien and increase sion bar and a rubber squeegee cleaning strip. 
the resale value of your car. 800,006 Owners Only this combination sqaity chenne made to 
recogn econom ecessi fit every car. SGUL, attaches to or thru 

see - othe - windshield frame. SPECIAL attaches thru 


glass. Method of attaching only difference in 

these types. 

Sold with a moneyback Guarantee by reliable 

dealers everywhere. lf your dealer can’t 

supply you we will send a guaranteed OUT- 
LOOK, prepaid, on receipt of 


10-DAY FREE TRIAL OFFER 


price. 

, state type f OUTLOOK 
pe mak e ‘ol pate Don't drive 
blindfol . Order an O K 
today drive in safety. 


4150 THE OUTLOOK COMPANY 
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family of plants and is the Myristica 
bicuhyba of the Brazilian flora. It is one of 
the 260 or more important tropical, 
| fragrant and aromatic trees of which the 
|true oriental nutmeg is the best-known 
}example. The bicuiba tree which is found 
| principally in the provinces of Mingg 
| Geraes and Esprito Santo, is from thirty 
to fifty feet in height and from two to three 
feet in diameter. It produces an abyp. 
dance of fruits which are succulent two. 
valved capsules containing each a gingle 
The seeds or so-called “oil nutg” 
are variously known locally as urucaba, 
an average distance of six miles per round | ucuhyba ucuhuba, becuhyba or bicuhyng 
trip.. A truck of hot bitu-|nuts. The kernels are. about the size, 
minous material proved another valuable | form and structure as the true nutmeg of 
to the work. This truck the shops, and have an agreeable cocoa. 
used to spread thousands of gallons like odor and a taste resembling that of 
hot oil the road cocoa butter though somewhat bitter and 
under a penetrating pressure. Later when | suet-like. 

the regimental streets are ready for treat- The oil is principally in the kernel. By 
macerating and subjecting these to hydray- 
lic pressure approximately 50 per cent of 
a solid or fixed fat (vegetable fat or tallow) 
is obtained. As high as 60 per cent of fat 


mental units are to be known as regi- 
mental They are to be but 16 
feet in width. 


streets. 


“Good Roads” 
truck purchased by the government shortly 
the building program 
started his been an important factor in 


A specially designed 


after road was 


speeding up the work. It has been used to 
haul, dumy and spread thousands of yards 
of rock the of the 
While teams of horses and mules | 


used in construction 


roads. 


were also used it is estimated that the truck 
did The | 
truck hauls forty to fifty tons a day over | 


the work of at least 12 teams. seed. 


distributor 


was 
of 


surface 


asset 


asphaltic to 


ment it will be assigned to spreading oil 
over these highways. 

It is stated that 200,000 cubic yards of 
rock were needed to build the 21 miles of 





highways, the necessary culverts and | has been obtained by efficient methods of 
bridges. The rock is obtained from|grinding and expressing. It is of 4 
Packer’s hill located north of the main| yellowish brown color and upon cooling 


the surface becomes covered with a white 
crystalline efflorescence. When melted 
it becomes dark brown and congeals with 
a wavy surface. It is said to melt at about 
109 degrees F., and congeals at about 90 


Golden Belt Highway and midway between 
Camp Funston and Fort Riley. The rock 
after being crushed to the proper size is 
hauled in the trucks and wagons to various | 
The quarry from | 


points along the road. 


where the rock is obtained contains an| degrees F. 

unlimited quantity of dolomite running | It is to be regretted that no serious at- 
uniformly nine feet thick in the ledge,| tempt has yet been made for collecting 
21% feet of which is flint. Two rock | these seeds systematically and for express- 


crushers erected on the side of the hill have 
a capacity of 700 cubic yards of rock per 
10-hour day and all rock is screened to 
four sizes. Both crushers are electrically | 
operated. They crush the dolomite and 
flint as it comes. The rock is drilled with 
jack hammers and the overburden is about 
two feet in average thickness. The quarry 
force consists of 60 men, ten dump carts 
and two wagons. 

The quarrying of stone and the trans- 
portation of the material to the road side 
is being handled directly by the United 
The Government 
hires the workmen, buys the necessary 


ing the oil for the many important eco- 
nomical uses to which this vegetable oil is 
subservient in the manutacture of soaps, 
candles, ete. It burns well in the form of 
candles and the finer grades give a pleasant 
and good light. Bicuiba oil is also used 
locally for medicinal purposes in the treat- 
ment of rheumatism and dypsepsia, but 
it is not recognized by the U. S. Pharma- 
copoeia. 

It has been estimated that the average 
bicuiba tree in Brazil produces about thirty- 
five pounds of fruits or about twenty-one 
pounds of kernels which yield 10 pounds 
of a good grade of oil or fat valued at about 
fifteen cents a pound at source of origin. 
The high initial cost of the oil to which 
must be added the cost of freight from a 
Brazilian port to New York, makes the 
price of the product almost prohibitive. 
It is believed, however, that a little later 
the oil can be prepared for much less and 
that it will come into general use for 
technical purposes. 


road division. 
materials and delivers the crushed rock to 
the contractor on The actual 
building of the road is handled by private 
contractors, but is subject to government 
supervision. According to the engineer 
in charge it costs the government 95 cents 
a cubic yard to crush the rock and 40 cents 
additional to deliver it to the job, six 
miles away. This cost may be considered 
high, but it is due to the high scale of wages 
made necessary by the shortage of labor 
and war conditions. In addition to the 
building of the new highways, the engineer- 
ing staff have looked into the future and 
have provided for an organization which will 
keep the roads in good condition after 
they have been constructed. For this 
work a maintenance force bas been or- 
ganized to take over the roads as fast as 
they are completed and to repair the 
damage as fast as it appears necessary to 
do so. 


the road. 


Better Canning Rubbers 


HE experts of the Department of 
Agriculture have been investigating 

the part which inferior rubber rings played 
last year in the spoilage of canned products. 
It appears that housewives would carefully 
can fruit and vegetables according to the 
approved methods, and yet this spoilage 
would occur. This was because of the’ 
worthlessness of many of the rubber rings 
used. They came with the jar and were 
intended for the old style of canning by the 
open kettle method, where the glass jar 
and the rubber ring did not come in contact 
with the sterilizer. This method was used 
almost exclusively for fruits, because there 
was until recently no well-known meth 
that would successfully can vegetables and 
meatsinthe home. The method instituted 
by the government is a thoroughly satis 
factory one; but it required that the rubber 
ring go into the boiling liquid, and the rings 
in use were of such poor quality that they 
were ruined in the process. Thirty-five per 
cent of the total spoilage of last year was 
chargeable to this cause. 

To meet the requirements the ring should 
fit closely, requiring a little stretching t0 
get it around the neck of the jar. For 
standard jars the ring should have a 
inside diameter of 214 inches; and a width, 
or flange, varying from 4 to }¥ of an inch. 
The tests made showed that fewer cases of 
“‘blow-out” occurred when the flange was 
42 of aninch. Rubber rings found on the 
market may vary from 7s to yy of an ineh 
in thickness. Tests showed that yy of af 
inch in thickness is sufficient to take up the 
unevenness in the jar and still not so thick 


as to make it difficult to place the cap # 


Bicuiba Oil 

S the rawcommercial productsof tropical 
America are now attracting increased 
attention among American manufacturers, 
it may be of some interest to refer here 
briefly to one of the little-known, though 
valuable vegetable oils, which through 
thrift and industry may be turned to 
practical account for various uses. The 
demand for oils is very great and the 
market can not be supplied with sufficient 
quantities to keep our large manufacturers 
in full operation. Tropical America is 
looked to as the region from where these 
much-needed supplies are at least in part 
to be drawn. There are numerous valu- 
able oil-producing seeds and fruits growing 
in great abundance in the American 
tropics, which are hardly ever prepared 
with sufficient care to make them profit- 
able articles for export. A brief descrip- 
tion of one of these products may prove of 

interest to the general reader. 

The Brazilian bicuiba tree, as it is com- 
monly called, is the plant that produces 
the seeds from which the bicuiba oil is 
obtained. It belongs to the nutmeg 
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adjust the bail. Cold-pack canning re- 
quires & rubber ring that is tough, does not 
enlarge perceptibly when heated in water 
or steam, and is not forced out of position 
between the top and the jar by slight 
pressure within the jar. 

The experience gained by the depart- 
ment investigators has been formulated in 
a set of standard specifications for rubber 
jar rings. These specifications have been 
voluntarily adopted by the manufacturers, 
so the loss from this cause should be got 
largely under control during the coming 


season. 


Importing Insect-Destroying Animals 
XPERIMENTS are being made by 


Texas vegetable planters with an 
animal called the ant bear, whose native 
home is in the central portion of South 
America, as a means of destroying potato 
bugs and other insect which prey upon 
growing plants, especially those of tuberous 
growth. 

Prof. Luiz Herrera, formerly of the 
government experiment station of the City 
of Mexico, has secured several of the 
animals and they are now being acclimated 
in southern Texas. Professor Herrera is 
an authority on vegetable-destroying in- 
sects and while exiled from Mexico for 
several years because of his _ political 
beliefs, resided in Brazil and Columbia. 
While there he studied the ant bear, or 
ant eater, and finally shipped four, three 
females and one male, to a vegetable 
grower of his acquaintance living near 
Morgan City, La.’ The animals were put 
in the vegetable gardens of the neighbor- 
hood with considerable success during 
the summer of 1916. At the beginning of 
the winter season, however, the animals 
died, the cold weather of the northern 
country being fatal to them. 

Professor Herrera, who has returned to 
the City of Mexico, has secured 24 of the 
animals, eight of which have been shipped 
to southern Texas. The others will be 
kept on a plantation near Vera Cruz, the 
climate of which is identical with that of 
the portion of Brazil where the bear 
thrives. 

The ant bear destroys what is commonly 
known as the potato bug, locusts and other 
injurious insects, with little injury to 
the vegetation on which such pests are | 
found. 

Professor Herrera, who claims credit 
for having called the attention of the 
southern planters to the Guatemalan ant, 
which has been imported in large quantities 
by the United States government as a 
prevention of the cotton boll weevil, 
estimates that the ant bear will effect a 
similar saving to southern vegetable 
growers. 

Unlike its northern cousin, the ant bear 
does not hibernate during the cold season, 
the original habitat of the species having 
been in warm climates. The importer 
has designed a ‘domesticating pen” 
which is similar in construction to a 
vegetable hot bed, and kept heated in 
the winter. He estimates that the third | 
or fourth breeding in the United States | 
will have become acclimated so that | 
artificial heat during the cold season will be 
unnecessary. 


Coal Fatalities in the United States 
During 1917 


HE abnormal conditions under which 

coal mines were operated during 1917 
are reflected in the accident records to the 
extent of an increase of 21 per cent in 
fatalities over 1916, according to Albert H. 
Fay of the United States Bureau of Mines. 
The reports of the coal-mine inspectors | 
to the Bureau of Mines of the Department 
of the Interior during 1907 account for 
2,696 fatalities at the coal mines of the 
United States, as compared with 2,226 
for 1916. There has been and is still an 
unusual demand on the operators for an 
icrease in coal production which has been 
hampered by a congestion in freight 
traffic, and an apparent shortage of labor. 
Available data indicates an increase of less 
than ten per cent in production. It is 


not possible to give the number of men em- 
ployed in 1917, but the preliminary reports 
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that in some states there was a slight in- 
crease in the number of men employed, 
while in others there was a small decrease. 
Estimates by State mine inspectors in 15 
of the smaller mining states, representing 
one-fourth of the industry indicate about 
ten per cent increase in the number of 
employees. Therefore, the total number 
employed in 1917 may not be much in 
excess of 1916, viz., 720,971. 

Those mines which were able to secure 
cars to market their coal were operated on 
a full-time basis, which adds to the number 
of days the individual miner could work, 
thus lengthening the time he was exposed 
to the mining hazard. The risk en- 
countered by the individual miner is 
proportional to the time exposed. Other 
mines which were not so favorably situated 
as to dispose of their coal operated only 
part time. This condition results in an 
increase of certain dangers, especially those 
due to gas, dust and falls of roof, which 
would not obtain in the case of the mine 
operating full time. The active mine will 
ordinarily be kept in better condition than 
one operated only part time. 

The shortage of mine labor, required to 
keep pace with the increased demand for 
coal, is due to the attractive wages in 
munition factories, enlistments and drafts 
into the army, a relaxation in immigration, 
and to emigration of many miners early 
in the war. It has been necessary, there- 
fore, to employ new and inexperienced 
men from other fields to replenish this 
shortage. Many of the experienced mine 
foremen and safety engineers have either 
enlisted, or been drafted into the army, or 
secured more remunerative employment 
elsewhere, with the result that less ex- 
perienced foremen have been placed in 
charge of some of the workings. With the 
exceedingly large demand for coal, it has 
not been possible for the operators and 
others concerned to give as much time and 
attention to accident prevention at the 
mines as was being done in recent years 
under normal conditions. 


Paints Which Are Sensitive to Tem- 
perature Changes 

EMPERATURE sensitive paints is the 

term applied to chemical compounds 
that are subject to color changes at a 
comparatively small rise in temperature. 
These paints are occasionally used for in- 
dicating a dangerous rise in the temperature 
of machine bearings, electric generators 
and other apparatus where excessive 
heating has to be avoided. 

The two compounds described by W. 8. 
Andrews in a recent issue of the General 
Electric Review, are given below. They 
are easy to make and reliable in operation. 

Double Iodide of Mercury and Copper.— 
This compound is normally red but 
turns black at about 87 degrees C., be- 
coming red again when the temperature 
falls. To prepare it, make separate solu- 
tions of copper sulfate and potassium 
iodide in distilled water. Add the latter 
to the former with constant stirring until 
the precipitate which is first formed is 
redissolved. Then add a strong solution 
of mercuric chloride (corrosive sublimate) 
and the red double iodide of mercury and 
copper will be precipitated. Wash and 
dry this precipitate on filter paper. The 
red powder may be mixed with a weak 
solution of gum arabic in water and used 
as a paint. 

Double Iodide of Mercury and Silver.— 
This compound is normally of a light 
primrose yellow, but turns to a dark orange 
or brick red at about 45 degrees C. It 
becomes yellow again on cooling—and it 
may be heated and cooled an unlimited 
number of times without losingi ts curious 
property, providing it is not overheated. 
To prepare it, make separate solutions of 
silver nitrate and potassium iodide in 
distilled water. Add the latter to the 


former with constant stirring until the| 
original precipitate is dissolved. Then) 


add a strong solution of mercuric chloride 
(corrosive sublimate) which will produce 
a precipitate of the double iodide of 
mercury and silver of a bright yellow color. 
Wash and dry the precipitate on filter 
paper. It can be used as a paint by 
mixing with a weak solution of gum arabic 





to the U. S. Geological Survey indicate 


in water. 


























Midis Yous Motor Trucks 


Do Double Duty 


To clear traffic congestion, every available means of motor 
transportation must work on a 100 per cent. efficiency basis. 


A motor truck alone cannot do this. The power plant devel- 
ops power ample not only to carry the rated load—but a sur- 
plus sufficient to haul an equal load behind. All transportation 
engineers concede this point. 


Use This Surplus Power 


To allow half the power to be 
wasted, is the same as letting 
your employes work at half 
speed. Such procedure does 
not pay dividends. Neither 
will an inefficient transpor- 


tation system. 


Among the many industries 
that find the Warner Trailer 
a profit maker are public serv- 
ice corporations such as tele- 
phone companies, gas com- 
panies, etc., oil producers, 
steel works and motor truck 
manufacturers. Names of ac- 
tual users with their experi 
ences furnished on request. 


Warner Trailers 
Meet Every Hauling Need 


Our engineers have developed 
the Warner Trailer to a point 
where there is a size and type 
for every hauling need. Four- 


wheel type 
from 1 to 7 ton 
capacity. Also 
two-wheel 
models. Stock 
bodies are fur- 
nished or spe- 
cial ones as 
required. 


Hitch or un- 
hitch aWarner 
Trailerina 
moment’s 
time. Thetruck 
driver can op- 
erate the hitch 
alone. Wher- 
ever a truck 
can go the 


Warner Trailer is of service. 
These are high speed trailers 
that always follow the motor 


truck. Reversible. 
backed up to any loading plat- 
form or into an alley. Patent- 
ed steering arrangement at 
each end. Can be locked in 
trains if desired. 


Can be 


Economical 








An Exclusive 
Warner Feature 


Our universal Ball and 
cpr Hitch. No - 
ing pins. Operates like 
pe shoulder joint. Al- 

ws for every conceiv- 
able position of the track 
andtrailer. Eliminates all 
binding strain in goi 
over patie me 
ners or wees eee, is 
going up 
coming down even at ex- 
treme angle. 








Speedy Delivery Service 


An added advantage—the 
trailer can be dropped at an 
unloading point and the truck 
continue the trip and pick up 
the empty trailer on the re- 
turn. Or the truck can drop 
the trailer, be unloaded and 
return to the freight yard and 
make another trip while the 
trailer is being unloaded, both 
being returned empty on the 
second trip. 


Let Our Experts Solve 
Your Hauling Problems 


Our expert 
transportation 
engineers will 
make a study 
of your motor 
equipment and 
needs and rec- 
ommend the 
trailers best 
suited to your 
business. This 
service is free. 
If you cannot 
use Warner 
Trailers with 
profit, you will 
be told so 
frankly. 


Write to us today for further data, 
photographs, of 7 
service, specifications, etc. 


Tailers in actual 


The Warner Manufacturing Co. 


102 Bushnell Avenue, Beloit, Wis. 
Inter-City freight in the future will largely be handled 


by motor. 


Warner Trailers make possible the 


truck trains necessary to such service. 


WANN, 


HEAVY DUTY 
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The Miracle of the Marne 


The battle of the Marne 
halted the rush of the Ger- 
mans towards Paris. It 
aroused the French to 
superhuman bravery. They 
fought as if led by the spirit 
of the Maid of Orleans 
herself. 


The Marne was a dem- 
onstration of the power of 
patriotism with its back 
against the wall. The same 
sacrifice of self, the same 
love of country and unity 
of purpose that inspired the 
French people must inspire 
us,and wemust win the war. 


We are sending our best 
manhood to fight for us. 
They must be armed, fed 
and clothed, cared for 
through sickness and 
wounds. This is the work 
of every individual as well 
as the Government. 


It is the proud duty of 
the Bell System to coordi- 
nate its purpose and equip- 
ment to the other factors 
in our national industrial 
fabric, so’ that the manu- 
facture and movement of 
supplies to our boys abroad 
be given right of way. 
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Experimental Science 


Elementary, Practical and Ex- 
erimental Physics. By George M. 
lopkins. 2 volumes. 6 4x9 \% inches. 

Cloth. 1,105 pages. 918 illustrations. 
$5.00. 

This work treats on the various 
topics of physics in a popular and 
practical way and contains a fund of 
trustworthy scientific information, 

resented in a clear and simple style. 
_ the latest edition, the scope of the 
work has been broadened, presenting 
the more recent developments in 
modern science, which will assist the 
reader in comprehending the great 
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A New Method of Destroying 
Mosquitoes 


T a recent session of the French 


Academy of Sciences an interesting} 


method of handling the mosquito plague 
was set forth in a note by Messrs. Edm. 
and Et. Sergent, who have conducted an 
anti-malaria campaign in. Algeria for the 
jlast 15 years, making use of all the ap- 
| proved anti-larval measures, such as drain- 
| ing, filling, bricking and cementing, mowing 
down grass and weeds, and treating stag- 
nant water with kerosene. 

During the past few years, however, 
they have experimented with the following 
method, which though somewhat limited 
in application, has the great merits of 


simplicity, easiness, and cheapness, and 
is therefore highly recommended by these 
experts for localities where it is suitable. 
The Sergents were struck by the fact 
that many villages were infested with 
mosquitoes, not because of extensive 


swamps or marshy regions in their vicinity, 
but from a comparatively small number of 
local breeding places, such as irrigation 
ditches, horse-ponds, the drains from wash 
houses and public wells or fountains, and 
sluggish streams and slow moving rivers 
fed by small springs. 

Knowing that the larvae of the Anopheles 
require from two to three weeks of aqueous 
life in order to develop into the winged 
insect they conceived the idea of “‘alternat- 
ing breeding places.”’ For example, in- 
stead of allowing the waters of a spring 
to flow off through a single channel two 
channels are dug, and by means of an 
earthen dam, or a pair of water gates the 
water is alternately diverted from one 
channel to the other at intervals of a week. 


course of the week are promptly destroyed 


ing place, which rapidly dries out under 
the summer sun. The same idea is carried 
out in ditches, drains, etc. 

“Turn by turn, each ditch is filled with 
water for a week and then dried out during 
the following week. The only work re- 
quired consists of a few strokes of a pick 
once a week to demolish the earthen dam 
in one ditch and build it in the other, or 
else the manipulation of two water gates.” 

The authors of the plan declare that the 
results are admirable with a minimum 
amount of attention and that this tech- 
nique reduces the expense to not more than 
one-tenth of the cost of the measures 
usually adopted in mosquito fighting. It 
is to be hoped that communities where 
the given conditions prevail will make 
trail of it this summer, since the advancing 
cost of kerosene may be prohibitive of its 
use so freely as heretofore for killing these 


pests. 
Why you Should Eat Oysters 


6 ew oyster production of the United 
States is the greatest in the world. 
It can be made much greater because vast 
| areas of unproductive bottom can be made 
| productive by oyster culture. 

The purity of oysters placed on the 
market is now more assured by United 
States and State inspection and the co- 
éperation of the large producers. Don’t 
be afraid of green-gilled oysters. The gray- 
| green color, which is of vegetable origin 
and derived from their food, forms a deep 
fringe within the open edge of the oyster. 
Such oysters are often the best and in 
France are prized by lovers of seafood above 
all others. 

Therefore, eat oysters. 

It is a duty to utilize this vast food 
resource as far as possible and save other 
foods of which there is a dearth. It is also 
a pleasure to use the oyster which in other 
countries than ours is a luxury rather than 
a common food. It is not one of the cheap 
foods when measured by the cost of its 
useful constituents, but it is valuable as an 
appetizing variant of the diet. A reason- 
able variety of food is necessary to the 
health of a civilized people. 

The oyster is without waste, digestible, 
wholesome, and delicious, and it may be 
prepared in many ways. If you wish to 
know how, write for a cook-book to the 
United States Bureau of Fisheries, Division 
F, Washington, D. C. 





The larvae which have developed in the| 


when the water is cut off from their breed- | 
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Kindly keep your queries on separate sheets of 
paper when corresponding about such Matters ag 
patents, subscriptions, books, ete. This will 
greatly facilitate answering your questions, ag in 
many cases they have to be referred to 
The full name and address should be given on 
every sheet. No attention will be paid to un- 
signed queries. Full hints to correspondents are 
printed from time to time and will be mailed on 
request. 


(14269) F. M. F. asks: I have some 
lantern slides which were so heavily impregnated 
with alum in fixing that they will not take the 
| pigments in coloring. We use the Dunne’s 

Pastel colors. Is there any way of 
these plates? They are beautifully clear slides, 
and I wish to save them if possible. A. The 
action of the alum upon the geletine film of a 
lantern slide is to harden the gelatine. In other 
words the alum tans the gelatine just as leather jg 
tanned, making it insoluble in water. It ceases 
to be able to absorb water. It is for this reason 
unable to take in the water colors. We do not 
know any way to change the gelatine back again, 
so that it can absorb water. There are two 
ways in which you may prepare the slides so that 
they will take the water colors. One is to coat 
them with a layer of gelatine; the other to fix an 
| unexposed plate by dissolving the silver with 
| hypo, ordinary hypo without alum, and do the 
coloring upon that plate, being careful to match 
the outlines on the real slide. This can be done 
by fastening the two glasses together back to 
back, and after coloring the plates, placed face to 
face, will match. The color is on one glass, the 
picture on another. The effect is the same and 
the manner in which it is done cannot be distin- 
| guished on the screen. We have frequently used 
this method. 


(14270) 8S. C. asks: Is the receiver of 
the wireless apparatus consuming electric current? 
If so, when and from where? A. The receiver 
of a wireless telegraph receives the electric waves 
from space and they pass through it to the earth. 
Their impulses act upon the receiving telephone 
and thus do work. They are no different from 
other electric effects excepting that they are very 
| minute. Since they flow over a wire they must 
act upon the wire just as any other current doe 
and so there is a consumption of energy in thelr 
passage over the aerial and through the receiver. 

| The energy is derived from the impulses sent out 
from the transmitter. 


(14271) J. F. W. writes: In the query 
of H. A. S., No. 14235, answered in issue of 
August 4th, does not the dispute referred to arise 
from a difference of understanding of the exact 
premises? In the case of a 4-wheeled vehicle 
overturning around a curve, of course as you state, 
the inside wheels leave the ground, centrifugal 
force throwing the vehicle over outward. But 
if the vehicle is made to make the surve success 
fully by the passengers throwing their weight 
to the insides as is regularly done in automobile 
road racing, then it often happens that the outer 
wheels leaves the ground. The curve in the road- 
way should properly be banked for high speed 
passage, but when it is not, the outer wheels of 
the car might easily have to be raised from the 
ground by the passengers leaning inward, to avoid 
being thrown over outward. A. If the passengers 
lean inwards in rounding a curve and thus over 
come centrifugal force, it is by the shifting of the 
center of gravity and holding the inner side of the 
car dowp. A sliding of the car might result in 
which case the outer wheels might leave the ground 
if any wheels left it. It would not be probable 
that the car could overturn in these circumstahces. 

(14272) R. C.S. asks: Can you, without 
undue inconvenience, give me an explanation of 
the following: Take an oval-shaped tin can, a 
ordinary 10-cent “Prince Albert’’ tobacco cal 
for example, and fill it full of water, now by 
squeezing in around the top until the can is nearly 
round, the water goes down in the can about ome 
half inch. My contention is, that the cubical 
contents of the can are the same in either casé. 
A. Your contention is not correct. You cae 
see that it is not, if you will c:ush the can till ite 
sides 4re nearly touching each other, when it will 
contain very little water, yet there is the samé 
amount of metal in the can as when it is oval. 
The largest volume for a given amount of metal, 
that is, amount of surface, is found when thé 
can is circular in outline, a cylinder with circula? 
ends. A circle is the figure of largest area for its 
perimete:.. Dent a circular can and it will not 
hold somuch, Milk men know that. 

(14273) 8. T. K. asks: I would appreck 
ate it if you would settle a point in geometry for 
me. In the accompanying diagram two perfec 
circles, respectively two and five inches in diam 
eter are tangent to a perfectly straight line. 18 
there any difference in the size of the two points 
where the circles actually touch the line. A.Thé 
question you raise as to the tangency of two 
circles of different radii with a straight line, # 
not one of mathematics, but one of logic. The 
reasoning runs that a circumference curves Com 
tinuously and uniformly. The continuous cu 
vature of the circumference requires that no three 
points of the circumference can be in a straight 
line and that any two points will be in a straight 
line. Since a point has only position and nob 
magnitude, two points on one circumferenc®” 
occupy the same space and are of the same 
as two points on any other circumference. Point# 
do not differ from another. 
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‘Industrial Housing 


A TRAIN LOAD OF ALADDIN HOUSES Sarr a | , | 
That’s wh > ip- a ee . 

PER DAY! a Sesenedine SS ae Bg Fug load Ss Ly cae : f . a 
from one to three complete housesin each car. Normally, shipments ij _ . 
arrive at Atlantic Coast points in about six days after leaving our mill. y iam t8 iar ea 


A GANG OF 120 MEN CAN ERECT 10 ALADDIN 5-ROOM 
T . F R ° di ‘ 
HOUSES PER DAY. etciiduc Every pace of material, iclete, studs, sefters, 
sheathing, siding, flooring, interior finish, is cut to proper size, marked and numbered and 
ready to nail in place. 


OVER ONE THOUSAND ALADDIN HOUSES CARRIED IN 


STOCK That’s what we mean by Aladdin Resources. All lumber, shingles, lath, 
¢ millwork, siding, flooring, interior finish, plaster, hardware, paints, nails, are 
carried constantly in stock, ready for instant shipment. 


HUNDREDS OF AMERICAN CORPORATIONS HAVE BUILT 
ALADDIN HOUSES. hive'stndred Alnddin houses have been sold. to, a single” cor 
poration. Re-orders are constantly received from corporations who have tested our houses 
by actual purchase and erection 


A MILLION DOLLAR SPECIALIZED PLANT FOR MANUFACTUR- 
ING STANDARDIZED HOUSES. The Aladdin’ eat fe ee hot eee de- 
Hamed — for manufacturing standardized frame houses. And it is the largest of its kind 


A SINGLE HOUSE—OR A COMPLETE CITY. That's, wba, ive 


a , . : mean by Aladdin 
Service. The Aladdin Company will quote you a definite price on a single house 
or complete cities of 300, 500, 600, 1,000, 1,500, 2,000 and 3,000 population. These cities 
are now listed in our book on Industrial Houses. Cities include homes, stores, 
churches, schools, municipal building, water distributing systems, electric 

light plants and distribution, sewerage systems, trees, etc. Book of 

“Aladdin Homes” with full information, floor plans and prices, will be 


he ° , 
«2 i 

r sci “A EP Rina, mailel on request. Aladdin book “Industrial Housing” mailed 

only to inquiries written on business or official stationery. 

[rr 











Write today for Catalog No, 161, to 


Canadian Branch, THE CANADIAN ALADDIN Co.,C_PR. bldg. Toronto, Ont. 
. 162 Aladdin Ave. rn stiststomenaron Bay City, Mich. } 
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| Continental Power 
_. Withihe Allied Armies CONNECTICUT 


Motor transportation is vital in the Great War. Twice, at least, 
has it snatched France from the brink of destruction, and it still 
plays an incalculable part in the military efficiency of the allied ,. 
armies. ¥ i 


In France, as well as in America, the Continental Motor sturdily 
carries on. Through such striking examples of American efficiency, 
Europe is fast coming to appreciate the paramount value of stand- 
ardization. Of this principle the Continental Motor has long been 
a noteworthy exponent, amply deserving the title of America’s 
Standard Motor. 


CONTINENTAL MOTORS CORPORATION 


OFFICES: FACTORIES : 
Detroit, Michigan Detroit, Muskegon 
Largest exclusive motor manufacturers in the world 


For more than 250 models of auto- 
and motor trucks, the world- 
famous Continental Motor provides 
a4 power plant. Not only in our 
‘es armies and in the American 
Any, but in that still greater civilian 
army of Anerican motor-vehicle own- 
er, Continental power serves loyally. 
Insist on this motor in your next car 
oF truck. 
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The “BARNES” Positive Feed 


Upright Drills 


10 to 50-inch Swing 
Send for Drill Catalogue 


W. F. & Jno. Barnes Co. 
Established 1872 





1909 Ruby Street 


_ Rockford, Ulinois 
SOUTH BEND LATHES 








Baking Lathes ever 10 years 
For the Machine 
and Repair Shop 
LOW IN PRICE 
13 tn. te 24 in. owing 
Straight or Gap Beds 


Send for free catalog giv- 
ing prices on entire line. 


Seath Bend Lathe Works 
421 Madhon S., 
Seath Bend, Ind. 


ASBESTOS 


of Crude Asb 































Ras: are miners and shi 





in any 


antity. We produce all grades at our world famous 

ELL ASBES MIN in Canada. We also card 

fibres, spin yarns, weave cloths, and make all sorts of 
Asbestos products. 


For anything you want in Asbestos, turn to 
KEASBEY & MATTISON COMPANY 
DEPT. S-1 
AMBLER, PENNA, VU. S. A. 

Owners of the world's largest Asbestos Mines 


Home Guard Army Bargains | 


Army aye say: 
Secdecnd te te us. — 


“"T200 Machine Guns 

100 = Field Cannons 
aH Ex ive Shells 

Ty Uniforms (blue) 

Rr. Cannoas 
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Bngravings, Tricks. “Vitastons 

sonar jogue Parlor Tricks Free 
493 


Ventriloauia! 
Siath Ave., New York 


MARTINKA & CO., Estab. 





our e Owes Carde, 
Gait Large 


tary $70. Save yoaunep. Print for others, big 


pets All 
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SRIDGEPOK1 
MASON’S NEW PAT. WHIP HOIST 


hoists. Faster than Elevators, and hoist 
Sires teams. Saves bandling at less expense. 


Menufectured by VOLNEY W. MASON & CO.., Inc. 
Providence, R. L, U.S. A. 


THE BRIDGEPORT CHAIN CO. 


Specialists in SmailWire Shapes &FlatStampings 
Bridgeport, Conn. 


Experimental and Model Work 
Tovemtigns, and Fine Machinery. 


Apectal 
HENRY ZUHR, 200 to 204 William St., New York City 


Valuable Books of Instruction and Reference 


Becientific _—— Cope 
Concrete P. 


STAMP | 
RS & FIGU 
CONN. 











a of Formulas— 
nm Furniture— 
I on Man's Workshop 


EB i + Oster; 
and Laboratory. 
MUNN & Co., inc., Publishers, Woolworth Bidg., New York 


WELL" avs" WELL 


Own a machine of your own. Cash or easy 
terms. Many styles and sizes for all purposes 
” - Write for Circular. 


WILLIAMS BROS., 434 W. State St., Ithaca, N.Y. 


The Model T Ford Car 


Its Constraction, Operation and Repair 





























RW. PAGE, M.E. 5%(x7 \ inches. 
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ove manner—nothing is left for 
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SCIENTIFIC AMERICAN 


NEW BOOKS, ETC. 


|Tue Frac. By Homer Greene. Phila- 
delphia: George W. Jacobs & Co., 1917. 
12mo.; 318 pp.; illustrated. "Price. 


$1.25 net 


The unmitigated villain is now seldom met in 
literature, even in the mystery yarn; this well- 
written story for boys, while it admits that there 
is some bad in the best of us, insists upon there 
being much good in the worst of us. It is a whole- 
some truth for the young to learn, is this lesson of 
charity, and “The Flag’ teaches it by showing 
hot young blood in action in the schoolboy feud, 
on the farm, in the workshop, and finally on the 
western battlefront. The work has been aptly 
designated as “a kind of junior ‘Man Without A 
Country;'"’ boys will like it, and their courage, 
loyalty and partiotism will be benefited by it. 


Merric Tastes. By Sir Guilford L. 
Molesworth, Past President of the In- 


stitution of Civil Engineers, etc. New 
York: Spon & Chamberlain, 1917. 
104 pp. Price, 75 cents. 


The author of the “ Pocket-Book of Engineer- 
ing Formulae"’ had been frequently urezed to 
furnish that handy little vade-mecum with more 
complete metric tables; unwilling to increase its 
size, he has prepared a set of tables and has pub- 
lished them in uniform size with the ‘ Pocket- 
Book."" Thirty-three countries and their colonies 


the United States has adopted the metre and | 
kilogram as the fundamental standards of length 
and weight, and the medical services of our Army 


use this system exclusively. The little work is a 
very full compilation of tables and equivalents, 
and the advantage of having such a collection in 
so compact a form will be apparent. 





ManvaL or Muiitrary Aviation. By 
Hollis Leroy Miiller, B.S., Major, 
Junior Military Aviator, Aviation Sec- 
tion, 8. C., United States Army. Me- 


George Banta Publishing 
12mo.; 308 pp.; il- 


nasha, Wis.: 
Company, 1917. 


lustrated. Price, $2.50. 

Ten Lessons in Bayonet Ficutinc. By 
Sidney F. Mashbir, First Lieutenant 
Infantry, U. S. A. Menasha, Wis.: 


George Banta Publishing Company, 
1917. Price, 75 cents. 

INSPECTION GUIDE FOR INFANTRY TROOPS. 
By Eli A. Helmick, Colonel of Infantry. 
Inspector-General United States Army. 
Menasha, Wis.: George Banta Publish- 


ing Company, 1917. 16mo.; 51 pp.; 
illustrated. Price, 50 cents. 

INFANTRY TRAINING. By Dale F. Me- 
Donald, Captain of Infantry, United 
States Army. Menasha, Wis.: George 
Banta Publishing Company. 1917. 
16mo.; 145 pp. Price, $1. 

FIELD ARTILLERY Firing Data AND 
Notes. By C 


. K. S. Perkins, 


Fifth Field Artillery. Menasha, Wis.: 


George Banta Publishing Company, 
1917. 16mo.; 76 pp.; illustrated. Price 
75 cents. 


ORIGIN AND SIGNIFICANCE OF MILITARY 
Customs. By Major James A. Moss, 
U. 8S. A. Menasha, Wis.: George 
Banta Publishing Company, 1917. 8vo.; 
78 pp.; illustrated. Price, 50 cents. 

These war manuals appeal to various depart- 
ments of military activity and each provides a 
condensed pocketful of information that may be 








studied in spare moments or even referred to in 
busy ones. Major Miiller’s ‘* Manual of Military 
Aviation" has been prepared for the use of officers 
and men of the Army, the National Guard, and 
Reserve Corvs, and for airmen in general. The 
author is holder of the American altitude record, 
and his experience, both in flying and in teaching 
has been thoroughly demonstrated; the work in- 
cludes the military classification of aircraft of all 
descriptions, the duties of crews, the care of 
matériel, the fabrics of construction, and motors 
and equipment; there are chapters on meteor- 


ology and the navigation of the air, and the final ew 


section deals with the service in war, aircraft units, , 
combat, reconnaissance, coast defense and naval 
service, and anti-aircraft defenses. ‘‘Ten Les- 
sons in Bayonet Fighting’ is a course given to the 
Junior and Non-commissioned officers ot the 22d 
U. 8. Infantry; it contains points hitherto neg- 
lected by similar publications, such as the psy- 
chology of the bayonet and an insistence upon 
the importance of aggressive fighting. Col. 
Helmick's * Inspection Guide for Infantry Troops" 
offers timely aid to the Inspection Officer and to 
the officers and men inspected: the need for sys- 
tem is emphasized, and a practical method of 
checking the fleld equipment of an infantry com- 
mand is developed: this renders it unnecessary 
tor the inspection officers to handle personally 
arms and equipment—an impossible task even 
under leisurely conditions; question sheets per- 
taining to the various companies are appended, 
and the ideas offered are worthy of the closest 
consideration. ‘Infantry Training’’ is a com- 
pilation of notes and suggestions, subject outlines 
and schedules, with a view to a more intensive 
and systematic course; the need for speed has 
become imperative; recent developments and 
changed conditions mean increased study for 

captains, many of whom have themselves had but 
insufficient preparation: this guidé analyzes each 
progressive order, collects 
minor subjects under convenient main heads, and 
coérdinates all toward the rounded efficiency of 
the unit in actions of combat or campaign. In 
“Field Arcillery Firing Data" Captain Perkins 
bas given us a selective compilation from Field 


upon at short notice to familiarize themselves 
with, or instruct others in, the manifold duties of | 
the field artilleryman may have at hand in con- 
venient form the necessary material for the com- 
putation of deflection, for determining parallel 
and divergent fire, etc. The service buzzer and 
its Operation is explained, and there are instruc- 
tions for agents, scouts and couriers. Major 
Moss gives us a most interesting glimpse into the 
“Origin and Significance of Military Customs" 
and the many unwritten laws of the Army; mili- 
tary weddings, the mode of addressing and salut- 
ing officers, army slang, the insignia of rank, the 
uniform, the flag—these are some of the subjects 
upon which light is thrown. The book should 
be read by civilians as well as by soldiers, for it 
chattily imparts knowledge that every patriotic 
man should possess. 


Tue JOURNAL OF SUBMARINE COMMANDER 
voN .ForstNeR. Translated by Mrs. 
Russell Codman. With an Introduc- 
tion by John Hays Hammond, Jr. 
Boston and New York: Houghton 
Mifflin Company, 1917. 12mo.; 190 
pp.; illustrated. Price, $1 net. 

Often we ask ourselves what can be the frame 
of mind of those who are commanding Germany's 
submarines and sending even women and chil-| 








use the metric system of weights and measures, | journal was evidently intended only for family | 


and Navy and the Department of Public Health | 









dren to untimely deaths as inexorably as though 
they had been made to walk the plank by pirates. 
Von Forstner was commander of the first German | 
U-boat, and this abridged translation of his | 


circulation. Child life, it is said, reflects that of 
its savage ancestors; Von Forstner seems never 
to have emerged from this childish mixture of 
sentimentality and brutality; perhaps the most 
enlightening manifestation of character is the 
fulsome self-satisfaction that possesses him in 
recounting the rare occasions when he has shown 
mercy or courtesy to his victims. With what 
unction he continually refers to “‘Our Almighty 
War Lord,” and with what venom to the hated 
enemy! Underwater life is faithfully sketched, 
and John Hays Hammond, Jr., has provided an 
introduction that places the whole submarine 
situation clearly before us. 


Tue Scorrisn Trape Courier. Glasgow, 
Scotland: Fraser, Asher & Co., 1917. 
4to.; 150 pp.; illustrated. 

A most promising medium of reference makes 
its initial bow to the commercial interests in 
these lists of Scottish manufacturers and traders 
who wish to develop foreign and colonial business. 
Its four sections are in English, French, Spanish, 
and Russian, with classified indexes to each sec- 
tion. The establishment or extension of over- 
seas trade is dependent upon making fresh chan- 
nels of supply known to prospective buyers, most 
of whom are only too eager to acquire the infor- 
mation. Hence the service thus instituted by 
the Glasgow and West of Scotland Guardian 
Society and furnishing an authoritative list for 
their corresponding offices abroad, should result 
in bringing all the larger commercial houses into 
touch with buyers. The alphabetical index of 
trades shows that nearly three hundred activities 
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OVER 70 YEARS' 
EXPERIENCE 






Trace Marts 
Desicns 
Copyvnients &c. 


INVENTORS are invited to communicate 
with Munn & Co., 233 Broadway, New 
or 625 F Street, Ween D. <., in 
to securing ¢ valid patent — tion for oe 

entions. je- opyrights 
registered. Design Patent a! Fonreignte 
ents secured. 

A Free Opinion as to the probable patent- 
ability of an invention will be pov Ly given 
to any inventor furnishing us with a model 
or sketch and a brief description of the 
device in question. All communications are 
strictly confidential. Our Hand-Book on 
Patents will be sent free on request, 

Ours is the Oldest ncy for securing 
patents; it was establis over seventy 
years ago. 

All patents secured through us are de- 
scribed without cost to patentee in the 

American, 


ientific 
MUNN & CO. 
233 Broadway Woolworth Building New York 
Branch Office: 625 F Street, Washington, D. C. 

















Annual Subscription Rates for the 
Scientific American Publications 
Subscription one year.............--eeseeees 34.00 
Postage prepaid in United States and possessions, 

Mexico, Cuba and Panama. 
Subscriptions for Foreign Countries, one year, 
re $5 
Subscriptions for Canada. postage prepaid... 
The Scientific American Publications 
Scientific American (established 1845) . 
Scientific American Supplement (estab lished 
The combined subscription rates and rates to foreign 
countries, including Canada, will be furnished 
upon applicatin. 


Remit by postal or express money order, bank 
draft or check. 


Classified Advertisements 


Advertising in this column is $1.00 a line. » 
less than four nor more than 12 lines accepted. 
Count seven words to the line. All orders must be 
accompanied by a remittance. 











Patented Devices Wanted 
Large plant fully equipped for high grade pre- 
cision work and voluminous output. open 
to sane business propositions for the manu- 
facture of patented devices after the War. 
This ad. inserted by reputable firm whose 
identity wil¥ be disclosed in first letter. Ad- 
dress C. 8., Box 1760, New York. 








are represented, and the information offered by the 
classified lists includes firm names and addresses, 
telegraphic address and code, and a recital of 
the specialties dealt in by the firm. 


Earurest Man. B rt-_- William 
Hugh Migeod FRA New York: 
E. p. Dutton & | eel 8 vo.; 145 
pp. Price, $1. 


The writer's method of following the evolution 
of man from his simian ancestry has points of 
originality; in an incautious hand, it might de- 
generate into mere romancing, but great care has 
been taken not to credit any early brain with a 
capacity beyond the preponderant probabilities. 
These estimates of capacity were arrived at by 
intimate study, on the ground, of life in its most 
primitive and wild conditions; indeed, the manu- 
script was written in the Gold Coast Colony, in 
Bush stations and on the trail. The argument 
is guided by two considerations; first, that if 
a creature low in the scale of evolution can per- 
form certain acts, another creature no lower, such 

as Pre-man, may not be denied an equal capacity; 
| second, if there are natural occurrences that can 
cause lower species to act contrary to their usual 
habits and evince new mental activities, the same 
potential capacity must be allowed in the case of 
Pre-man. The “moving impulse for man's 
ascent"’ is ascribed chiefly to geological changes, 
and the whole subject is ably and readably 
handled. 


Rep, Waite anv Buve. By Lieut. Robert 
G. Schaefer. New York; 
Rankin Company, 1917. 
pp. Price, $1.25. 

In this book are set forth unvarnished facts 
pertaining to the military condition of our coun- 
try, with the object of enlightening the citizen 
as to his individual responsibility. Since we are 
no longer an isolated nation, all-sufficient unto 
ourselves, it is fitting that this survey should be 
extended to the military and naval establishments 
of the world, to “‘ the struggles of men and nations 
for supremacy on land and sea, in the air and 
under the ocean; with war and all its implements, 
ancient and modern.” This constant shifting 
of scenery and characters imparts life and action 
to the work, in the midst of which the main ob- 
ject is never forgotten. Pacificism is defined | 
as a modern disease, and a remedial chapter is 
devoted to it that may be commended to the con- 
sideration of all advocates of unpreparedness. 
The work is at once a history, a protest, against 
all things spineless and abject, an instruction- | 
book in the parap lia andthe prosecution of 
war, and an inspiration toward the unification 
of opinion panel the po ee ore of both 





8vo.; 












FOR SALE—OUTRIGHT 
RECENTLY PATENTED newly invented Torpedo 
Guards, to protect ships from ger. For full particu- 
lars and information apply to H. J. DeRosa, 3 James. 
St., New York City. 


— SECOND-HAND ROTARY MOTOR, 

Gnome preferred, complete 

enough for class work. Address 
Supply Officer, Parkfield, Tenn. 


UTTMARK’S NAUTICAL ACADEMY 


Fritz E. Uttmark, Principal 
Candidates prepared for Master's. Mate’s, Pilot's and 
Engineer's license. Courses for Yachtsmen, members 
of the Patrol Squadron, Naval Militia and Naval Re- 
serve. Send for Prospectus. 
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Manufacturers 


Would it be of 
value and assis- 
tance to you to 
have a classified 
set of United 
States Patents 
relating to your 
particular line of 
manufacture for 
ready reference? 
If so, write to our 
Manufacturers’ 
Service Depart- 

* ment for par- 

ticulars. 


MUNN &CO. 


PATENT ATTORNEYS 
626 Woolworth Building 
New York City 
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Ten feet 


you and danger 
Would your brakes hold in an emergency like this? 


You are speeding peace- 
fully along when sudden- 
ly a fire-engine shoots out 
of a side street. There is 
ten feet leeway in which 
to stop. You jam home 
the brakes and the en- 
gine goes across in front 
of you. 


That -ten feet was space 
enough because your 
brakes held. 


Five hundred times a year your 
brakes have stood between you 
and an unfortunate accident. 
But because they have always 
responded, don’t grow careless 
of them. 


Know the condition 
of your brakes 


A simple inspection now and 
then will insure continued safety. 


Have your garage man look at 
your brakes today. Possibly only 
a simple adjustment is necessary 
to increase their efficiency. 


If they need relining have him 
put on Thermoid Brake Lining. 
It will give certain safety for the 
longest time for three reasons. 


I. More material, greater serv- 
tce—There is over 40% more 





OThermoid Rubber Co., 1918 
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between 


material and 60% more labor 
used in the manufacture of Ther- 
moid Brake Lining than in any 
woven brake lining. 


2. Grapnalized—Thermoid 
Brake Lining is Grapnalized, an 
exclusive process which creates 
resistance to moisture, oil and 
gasoline. Thermoid is imper- 
vious to any kind of moisture. 


3. Hydraulic compressed, uni- 
form throughout—Every square 
inch of Thermoid is hydraulic 
compressed at a pressure of 2,000 
pounds. It must give uniform 
service until worn cardboard-thin. 
Thermoid is uniform all the way 
through. It cannot compress in 
service. ‘There are no soft spots 
to wear out. 


Have your dealer inspect your 
brakes today. He will show you 
Thermoid Brake Lining that you 
may see why it is so different, 
so efficient and long wearing. 
If he hasn’t Thermoid we will 
gladly send a sample. 


Our guarantee: Thermoid will make good 
or—WE WILL. 





Thermoid Rubber Compang 
Factory and Main Offices: Trenton, N. J. 


Branches: 


Canadian Distributors 
The Canadian Fairbanks-Morse Company, Limited, Montreal 
Branches in all principal Canadian cities 
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Brake Inspection Movement 


Prominent officials, leading clubs and organ- 
izations and motorists everywhere have en- 
dorsed this big national movement to reduce 
automobile accidents, by having all brakes 
inspected before the touring season begins 
and regularly thereafter. Give it your 


support. 
Will your car do this ? 


Automobile engineers have 
proved that when brake mechanism is right 
and road conditions average, any car should 
stop at distances and speeds given by the 
chart. V* means the square of the velocity or 
speed of your car; 10.8 is the proved factor 
of retardation under average road conditions. 
This factor decreases on smooth, slippery 
roads to 6.7 and increases as high as 17.4 
on rough, worn roads. The chart repre- 
sents the average condition and other con- 
ditions can readily be figured by changing 
the factor within the given limits. 


Remember that your brake mechanism is 
not “right” unless its brake lining has the 
ideal co-efficient of friction. The better the 
brake lining the quicker your stop. 


Thermoid Brake Inspection Chart 
50h 
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Put Your Production 
“Over the Top” 


Man-power is decreasing and the shortage of labor 
will become more and more acute with each suc- 
cessive call for men to serve with the colors. 


The only solution of the man-power problem is to 
increase mechanical efficiency. 


In thousands of cases belting that lacks tractive 
power or is not specially adapted to the purpose for 
which it is used, is annually wasting more in motive 
power cost than several times the price of efficient 
belting equipment. 


Thirty-four years’ study of belt construction and 
operation has given this house comprehensive 
knowledge of every essential of the making and 
duty of belting. 


Mechanical Rubber Goods 


Hose specialists have developed the highest types 
of hose for steam use, air drills, pneumatic tools, 
chemicals, oils, acids, water, fire protection, spray- 
ing, etc. 


Packing specialties include Daniel’s P.P.P. Rod 
Packing, Daniel’s Ebonite Sheet Packing and 
Ebonite Throttle Valve Packing. Each is the leader 


in its class. 


Other lines of mechanical rubber goods include 
pump valves, gaskets, matting, moulded rubber 
articles, tubing; in short, everything made of rubber 
for mechanical service. 


The complete line of Q. C. R. Co. products is de- 
scribed and illustrated in a 180-page catalogue 
which will be sent upon request to buyers or users 
of mechanical rubber goods. 


Quaker City Rubber Co. 


PHILADELPHIA CHICAGO PITTSBURGH NEW YORK 
629 Market St. 182 W. Lake St. 211 Wood St. 53 Murray St. 
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Washington. 





Classes of Belting— 
Not “Grades” 


For certain classes of duty, the highest 
priced belt is not necessary; for other 
classes of service, the lowest priced belt 
costs the most ultimately. 


The important thing is to select the brand 
specially adapted to the particular duty 
it must perform. 


From the Q. C. R. Co. brands, you can 
select the belt that is exactly suited for 
main drives, dynamos, motors, lathes, 


looms, planers, beaters, exhaust fans, hot 


saws, cold saws, circular saws, emery 
wheels, conveyors, elevators, axle lights or 
drill presses for use in factories, saw 
mills, steel plants, paper mills, cotton 
gins, mines, oil mills or any other line of 
industry. 


The brands shown below are classes of 
““orades.”’ 
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Our subscribers are requested to note the expiration date NOTICE TO READER i 
that appears on the wrapper in which they receive their When you finish reading this magazine, place a one-cent | 
copies of SciENTIFIC American. If they will send in on this notice, han e to any postal employes, / 
hands of our soldiers or sailors | 
ING—NO ADDREss. : 

LESON, Postmaster-General. 


stamp " 
their renewal orders at least two weeks prior to the date and it will be placed in th 
of expiration, it will aid us greatly in rendering them at the front. NO WRAP 
efficient service. A. 8. Bu 
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